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IN a Maritime and Commercial Country like 
Great Britain, it is evident that the moft effec- 
tual nianagen:ient of its Naval ftrength muft con* 
ftitute an object of the firft magnitude and im. 
portance. As the fleets of a kingdom fo gircum- 
flanced are the foundation of its confequence among 
neighbouring nations, and the defence of its com- 
merce in time of war, it muft follow as an undeniable 
truth, that the fafety, the prolperity, and even the 
exigence of its commerce, muft very much depend 
on the excellent conit ruction of the ibips in its 
fervice^ 

It is but too well known to all whp have any 

ikill in Naval Architefture, that the theory is not 
lb well underftood as it deferves ; and that the 
French, aduaily furpafling us in this moft im* 
portant 8rt» have derived many advantages from 

this fuperiority ia time of war. , 

A % ' Now^ 
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Now, in a country fo fertile as Great Britain 

in men of genius, where ibe molt ikilful and in* 
duftrious worlcmen arc always to be found, and the 
beft materials to be procured, nothing but public 
encouragenient, and a firm union of thcorc:ical \vith 
practical ability, can be wanting to produce the de- 
fired remedy, and enable us to excel, not only our 
neighbours the French, but ail other marie ini? 
countries, in conftrufting Sbifs of War and Jl41fr- 
chantmeu. 

For thele reafons, and in order moft efTedually 
to accompiiih fo deiirable a purpofe, it was propofed 
to eftablifh A Society for the Improvement of Naval 
Arcbite£lure % the grand objeft of which Ihould be, 
to improve and ftrengthen the Royal Navy of Great 
Britain, and our ihipping in general, for the bene^c 
both of the Public and Merchants fervice* 

Faom fmall beginnings great National Inftitutions 

have frequently been cilablilhed pii an extenUvc 
fcale. Sgcb, for inftance, is the prcfent flouriihtng 

SOCIETY FOR THE ENCOURAGEMENT OF ARTS, &C. 

founded in 1753 by the indefatigable induftry of 
Mr. William Shipley, who, deriving no advan- 
tages from^learning, addreft, or elocution^ by un- 
wearied perfonal attendance found means to engage 
a few periods of rank and fortune to meet at Peel^s 
Coffec'houje in Fket-Jlreet^ and to adopt a plan 
fimple in itfelf, but capable by improvement of 
producing the tnoll beoeiicial cife^s to the Com- 

munity. 
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Wunity. The meeting of a few intelligent, well* 
ditpofed individuals produced the Hvmahs, 
PhilawtiiROPic, and Medical Societies. That 
great difcdvery in Optics, the Acromatic GUJfcs^ was 
entirely owing to three or four ingenious men allcm- 
bling at a pubiic-houfe in Spital^fieUs to amufe 
themfclves in friendly converiacion upua muthcuia- 
tical and mechanical fubjeds& 

Ther £ was every reafon to expeA that fimilar 

iucccfs would accend the Affociation thuspropofcd to 
be fet on foot in order to improve and ftrengthen the 
// loden Walls of Old England^ the ht^ Fortifications of 
the Britijb Iflands. A Meeting, in confequence of a 
public Auvcrtiicment for that purpofe, was accor- 
dingly held at the Crown and Anchor Tavern in the 
S/yanJ, on Thursday the r4th of April 1791, to 
take into confidcrarion the expediency of iniUcuting 

A SoCIf-TV fOIi THE ImI'IIOVEMENT OF NaVAL 

Architecture. It was attended by a numerous 
company of Noblemen and Gentlemen, equally 
dittinguilhed for their rank, talents, and refpedabie 
charadler ; when, The Right Hon. Lord Rawdoh 
having taken the Chair, it was unanimoufly agreed. 

That the Theory and Art of Ship-building 
^« being objefts of the iirit magnitude and importance 
^« to thefc kingdoms, and not fo well underftood in 
this country as matters of fo much confequence 

**defcrvc, a Remedy for this radical deaciency 

J merited 
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merited the attention of every well-wiflier to the 

true interells of Great Britain ; 

That the moft cffcdtual Remedy for this dcfi- 
ciency would be to concentrate the theoretical 
and practical vviidoni of this Country by the 
Inftitution of a Society for the Improvement of 
•* Naval Aichitedure ; 

That fuch a Society be inftltutcd under the 
direction of a Prefident, Vice^Prcfideots^ and 

•* Qthei Officers ; and, 

That his Royal Highncfs the Dure of 
<^ CLAii£NC£ be requeued to accept the office of 
Prefident^ and to lay the Plan of it before hia 
« Majefty,** 

THtrs it was that the Society was firft inftituted 

and eiUbliihed. His Royal Uighnels the Duke of 
Clarence complied with the requcil of the Society 
%vith a readinefs that does honor to the eminent 
ftation he fo defervedly occupies; and the Sub- 
fcrtptions of Members every way refpedable for 
their talents and reputation exceeded the expec- 
tations of the warmeft friends to this Inftitution* 
The magnitude and value of its objed coukl not^ 
indeed, fail of producing a due imprcflion on the 
mind of every patriotic fubje& of the Britiih £n»- 
pirc. The Liftof Members iiibciated during the flioU 

time 
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time fiace the firft Meeting, will afford the bcft and 
moft honorable evidence of the national fpiric in 
this refpedl, 

Thb Plan of the Socibtt has now been a fuffi* 

cient time before the Public to enable them to form 
an adequate judgment of its merits. The attention of 
the Society being iolely direfted to the general good, 
they are happy to find that the decided encourage* 
tnent and fupport which has been already received 
from all ranks and profeffions of men, and from 
many of the mod refpedtable charaders in this 
country^ fully juftify their moft fanguine hopes. 
They therefore think it a duty they owe to the 
Public^ clearly to ftate the objeds they have in ricWp 
and the general tendency of their defigns, in order 
that they may not be miftaken or mifreprefented. 

The principal intention of the Society^ as the name 
of the Inititution implies, is the Improvement of 
Maval Architedure in all its Branches : for it cannot 
' be conceived that the Society have any idea of con* 
fining themfelves to one branch of the art, but that 
it is their intention to extend their enquiries and im« 
provements to veflels of every kind. - 

To promote this important objed as effeftually as 
po&ble, the Society purpofe to encourage every 
ufeful invention and difcovery as far as lhall be in 
tbw power^ both by honorary and pecuniary re- 

A 4 wards. 
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wards.— They have in view particularly to improve 
the theories of floating bodies and the refiftance df 
fluids — to procure draughts and models of different 
veflfels, together with calculations of their capacity^ 
Centre of gravity, tonnage, &c. — to make obfer- 
vations and experiments themfelves, and to point 
out Tuch obfcrvations and experiments as appear 
bed calculated to further their defigns, and moft 
deferving thole Premiums which the Society can 
beftow* 

But though the Improvement of Naval Archi- 
tcfture in all its Branches be certainly the chief 
purpofe of this Inftitution, yet the Society do not by 
any means intend to confine themfelves merely to 
the form and ftrudure of veflels. Every fubor* 
dinate and collateral purfuit will claim albare of the 
attention of the Society in proportion to its merits ; 
and whatever may have any tendency to render 
Navigation more fafe, falutary, and even pleaiant^ 
not be neglected. 

With fuch objeAs in view, the Society thought 
themfelves juftified in calling upon the Public for 
their countenance and fupport. Their call has 

been liberally attended to. And as they have 
every reafon to exped fupport ftill more efiedual, 
it is with coiuldencc they repeat their folickatioiis 
for further affiflance ^ fuch as may enable them td 
citenU their views,~lo make experiments on a 

largp 
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large fcale^^o afiift youog perfoos in the atrain<« 

ment of this moll ufeful art, — and even to iiiftitucc 
an Academy for the regular ftudjr, not only of the 
arc itfelf, but of thofe fcicnccs which ought to form 
the bafis of it. 

The List of Prbmivms will Ihew that the 

Members have not been inattentive to the objefts of 
their eftabiiihaient ; and in addition to thefe ex* 
ertionSy the Society has reiolved, by the afliftanceof 
their own Members and other Gentlemen properly 
qualified, to make a Series of Experiments, in the 
courfe of the Summer, on the refinance of water, 
upon a much mure extenfive fcale than any which 
have yet been made in this or any other country. 

But the Society do not merely call upon the 
Public for pecuniary aiEAance : In particular, they 
folicit the Officers of the Royal Navy and iVkrchants 
fcrvices to examine carefully the hints, propofals, 
and plans, which may at any time be laid before 
this Society ; and to fuggeft any improvements that 
may occur, however niinute they may appear to 
them ; they being confeffedly the beft judges of the 
advantages to be derived iroin the facility of ma- 
noeuvring ihips, of the comparative excellence be«. 
twccn one veflel and another in failing, and ail 
other defirabie properties. 

Thiy likewife foliCiC all profefflonal men, of 
what defcription foever^ employed in the conftruaion 

and 
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ind equipment of ihipping^ to afiift the Society with 
their knowledge and experience^ anil to forward the 
views of this IaiUcucion« 

Finally, they invite men of eminence in the ma* 
thematical fciences^ as well in London as in out 
Univerficies and elfewhere, to co-operate with them 
in their views for the public good. And they will 
thankfully receive information from every deicrip* 
tion of ingenious men, not only in this but in evefy 
^her country. 



fhe Terms of Admijfton into the Society tfr^, a Sui- 
fcriptian of Two Gvinbas jAmualfy^ mr Twbntt 
Guineas for Lift\ to be paid at Mejjrs. Hankeys, 
HoAHES, DauMMONDSy and C0UTTS9 Bankers \ t$ 
any Gentleman of the Commutee i or to Thomas 
CvRRT, Gofport* 

The Books of the Society are at No. 1, Norfolk- 
Street, where daily Attendance is given from Eleven 
till Three et* clock % and where all Information is deftred 
to be addrejfed to the Secretary. 



JOSEPH BROCKBANK, See. 



PREMIUMS 

SOCIETY. 

I. T^OTWITHSTANDING the Experimenti 

which have been made in France and other 
countries, the laws of the rcfiftancc of fluids do not 
appear to be fufficiently determined, particularly 
when applied to curved furfaces; 

Thb SociETy, therefore, offer a Premium of Oirs 
HuMJ>R£o F0USDS9 or the Gold Medal, for the 

bcft Series of Experiments with dcdudions tending to 
afcertain the laws of reliltance of water to folids of 
different forms^ in all varieties of circumftances. 
A ftatement is required of the refpeAive dimenlions 
and velocities made uie of in the Experiments. 

II. Th£ eftabliflied rule in England for carting 
or computing the tonnage of ihips is as follows : 
Multiply the length of the keel, for tonnage, by 
the extreme breadth of the Ihip, and alio by the halt 
of the extreme breadth, the produd divided by 94 
gives the tonnage of the Ihip. 

It 
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It is evident, upon the infpeftion of this rule^ thiit 
the tonnage io calculated does not alter in propor- 
tion as the principal dimenfions of fhips vary *, (ince 
Hot only the extreme breadth, and half oi the cit^ 
ircnic breadth, arc both multipliers, but the height 
of the fliip is not taken at all into confideration ; 
which circumltanccs have undoubtedly a tendency 
(moft of the charges on (hipping being iii propor- 
tion to their tonnage) to incitalc the length and 
height of (hips beyond the proper limits; for 
an addition to the former adds propoitiuiialiy but 
little to the tonnage, and the latter is not included 
in the calculation* 



From thefe conHderations, as well as from other 
inaccuracies alfo evident upon an examination of 
the rule— ThcSoci LTV offer a Premium of Twenty 
Guineas and the Silver Medal for the moit 
ready and accurate method, by approximation or 
otherwilV, for determining the tonnage of vcficis and 
ibips of every dcfcription, from an admeafurcment 
of all ihc princi^'al dhiicnfions, 

III. Thu SvCii^iv offer a Prcmiu.n of Fjftv 
Guineas, or the Gold Medal, for the bed plan, 
without any cor.fiderablc diiuiaution of the ftrength 
of a (hip's conitrudtton, or her capacity for ftowagCt' 

to make fall- bodied fnips, parcicularly when light, 

weatherly, that is, deviate or fall off the lead from 

the diredion of their intended courfe. 



IV. The , 
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IV. The Socifixy offer a Premium of the Gold 
Medal and Fifty Guineas for the beft and moft 
pra&icable method of freeing fhips from water^ 
cither by manual labour or any other natural agent* 

V. The Society offer a Premium of Thirty 
Guineas, or the Gold Medal, for the bell mctho4 
of afcercaining the refpcdiive fituacion^ due propor* 
tion, and number of the refpe6live mafts and yards^ 
fuiuble to veiTeis of every ciais and defcriptiup, 

VI. The Society offer a Premiun^ of the 
Silver MsDALand TwentyGuinbas for the moft 
imfpediate and expeditious method of ftopping the 
progrefs of fire on board of ihips in every fituation, 

■ 

VII. The Society offer a Premium of the 
Silver Medal and Twenty Guineas for the beft 

and moft ready method of faving a Qfiip vhen by 
any accident Ibe may be in immediate danger of 
linking. 

VIII. The Society offer a Premium of the 
Silver Medal and Twenty Guineas for the beft 
and moft ready Method for fecuring Magazines, 
La^sarettos, ftore and fpirit rooms^ and other dange* 

rous places, from taking lire on board of ihips. 

■ 

Candidates an required to deliver in their Papers 
i§ tie Secretary on iifcre tie ifi of October 
J 792. 
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ffi^ SaciETY Tijerve $o tbmjdvis the right of pejU 
foning ibi Adjudication of any Primium wbat^ 
iver^ tn cafe none cf the Froductions of Candi- 
BATBs fiall h found adequate to the Object of fucb 

And no per f on who fljall propojs to tie Society an 
Ikv £NT|OH ficured by Patent, cr abrtady befert tbi 
^\}hLiQ^ will be admitted as a Candidate for any 
Premium ofered by tbi Society relative to fucb 

r 

By Order of tbe Societt^ 

JOSEPPl BROCKBANK, Sec* 



B. Other Objects for Premiums are under tb$ 
Con/id^ratim of tbe SociETYt 
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PRESIDENT, 
ttit Royal Highnesi the DUKE OF CLARENCE. 

VICE-PRESIDENTS, 

Earl Stanhopb, 

Earl op Leicbstbr, 

Earl of Uxbridob, 

LordRawdon, 

Lord Mulgrave, 

Sir John Borlase Warren, Bart. 

Sir Joseph Banks, Bart. 

Sir. Charles Middleton, Bart. 

COMMITTEE, 

Sir J. B. Warren, Bart. 

W. Fr ASER, EeQ^ 

J. Randall, Esq. 
Or. Button, 
Mr. 1. Rogers, 
Capt. W, hoCKER^ 
A. AOBERT, ESQ^ 

W. Nicholson, Esq. 
J. FiOTT, Efq. 
Mr. D. Brekt, 
Kbv. a. Shbfhbbd, 



Sir J. Banks, Bart. 
,Mr. J. Brent, 
Mr. M. Stalkaartt, 
Rev.T. Martyn, 
J. Hallett, Esq. 
Capt. T, Newtb, 
Capt. W. Bbntinck» 
M. BEAirpOY^Esq. 
Sir S. Smith» 
Capt. J. Huj>d art. 



.Mr. Joseph BrocKBANK, Secretary^ 
Mr. j AMES Scott, AJftftant Secretary. 
Mr. Jacob Clifford, Colkatr ond AUffinger* 
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MEMBERS. 

Thofe marked with a • have paid Twenty Guineas inflcad of Annual Sobfcrip- 
lioof i and thofe whofc NaotMareprinied in Jtaii^s are Honorarjf M<nnbm« 



A. 

J^UBERT Alexander, Efq. F. R. S. Auftin-friars 
Arnold Mr. John, 102, Cornhill 
Antonie William Lee, Efq. M. P. Albemarle-ftrcct 
Aftie Thomas, Efq. Battcrfea Rife, Suiiy 
Agnew Williaai» Efcj* Walikaiiiftow 



* — 

*Banks Sifjofeph, Bart. Pref. R. S, Soho^fquara 
Braithwaite Daniel, Efq. Poft Office 
♦Brent Mr, John, Rotherhithc 
BeauVoy Mark, Efq. F. S. George-ftrecC 
Brent Mr. Daniel, Ditto 
Breilt Mr. Samuel, Ditto 
Bifehopp Sir Cecil, Bart. Spring Gardent 
Boydell Alderman, Cheapfide 
•'B.iriiard Mr. William, Dcptford 
Bouvcrie Hon. Edvv. Burlington -ft reet 
Bcntinck William, Eic^. Capuin Royal Navy, Privy Gar- 
dens 

*Boddington Thomas, Efq. Clapton, Hackney 
Brafll'v Nathaniel, ETq. Lombard-Itreet 

Sroushum Mr. Alcx^ouier^ Teignmouth^ Dcron 

^ Burnaby 
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Burnaby Chal. Wm. Bart. Capt. R. N, Broughton-hal], 

Oxfordlliire 
Bartlett John, Efq, Gower-ftrcet 
Brom field Philip, Efq. Elder Brother Trinity Hgufc, 

Gerard- ft reet 
Burgefs Efq» 

fi<iUantvn George, Efq. Walthamftow 
Broke P. B. Efq. Naaon-ba^U Suffolk 
Blanket John, Efq. Capt. R. N. 

Berkley Geo. Hon. Capt. R. N Charles-fticct, Su Jaoes't 

Browne J. H. Efq, South Audlcy-fticct 

Blunt Mr. TbomaiSy Cornhiil 

BigneU William, Efq. Clapham 

Batt John Thomas, Efq. AdelphI Terrace 

Burden Rowland, Efq Harley^ftreet 

Bellew Colonel, Arlington^ftrect 

Br >ckb uilc Mr. John, Cowper's-court, Comhilt' 

Bonney Mr. J. Auguftus^ Pcrcy-flrcct, Kathbone-placc 



C. 

Clarence, W\% Roy^il Hfghnefi the Duke of, &ear 

Admiral of the Blue 
Chcfterfield Earl of. May Fair 
♦Curtis Timothy, Efq. Upper Homerton 
Cotton Char. £(q. Capt. R. N. New Burltngum-ftreet 
Curry Thomas, Efq. Gofport 

Cooper Captain Allen, Lamb's Conduit-ftrect ■ ^ 

Chriftian H. C. Efq* R. N. Ifle of Wight * , 

Chapman Mr. WilJiain» King*ftreet 

Cbafmm AdmiraifMarycrMa 

Conway Hon. Hugh Seymour, Capt. R. N.' Lower 

Grofvenor-ftreet 
Carvick Mr. John, Mile End 
Charnngton Mr. John, Ditto 
♦Clements John, Llq. Portland Place 
Collins Mr. J. Broagh ton, Hams 

Cogg,anMf. Jamc», Leadenhaii-ftrect • vA w 

^ 2^ • V^rooKinaiifc' 
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Crookfhanks John« Efq. Eton-ftreet, Pimlico 
Chatficid Allen, Efq. Wanftead, Effex 
Cockerell Samuel Pepvs, Efq. SavillcRow 
Curti» Geor^^ei Efq, Colneyhatch 



Dent Willianiy Efijf. Wandfworth Common 
Delafonte Monf. Surry-ftrcct^ Black-friars 
Debrett Mr. John, Piccadilly 

Dalrynn.ple Col. William, Blenhcim-ftrcct 

Ducie Lord, Berkelcy-iquare 

De Gruchy John Phil. Efq. Fenchurch-ftrect 

•Dundas Sir Thomas, Bart. M. P, Arlington-ftreet 

Darby John, Efq. Old Jewry 

Douglas James, Kfq. Kcnfington 

Davifon Alexander, Efq. Harpur-ftreet 

Danic! John, jun. Kfq. Mincing-lanc 

Dunilervillc 1 bomasy Efq. Piymoutb 



E. 

Ellifton Edmund, Efq. Lieut. R« N* Mortimer*ftreet 

Ellill John, Efq. Cannon-ftreet 
Ebeling Mr, Daviicl, Ilumhuy^b 
Elmflev Mr Peter, Strand 
Edwards G. Efq. Capt. R* N. Richmond 



F. 

*Fiott John, Efq. Fcnchurch-ftreet 

Fcr:;ufon Mr. James, F^nchurch-ftrcet 

•Fiafer William^ Efq. F« R. S. Quecn^fquare, Bloom^ 
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*Fiatt Edward, Efq. Gofport 

Farmer Richard, D. D. R. S. & A, S. Canon ReS* 

dentiary of St, Paul'i, Amen^corner 
Frujhard Mr. yames^ Bengal 
Fitzgerald John, Efq. Duke-ftreet, Portland-place 
FairfulJ Roberc» Efq. King's Bench Walks 
FranUand Mr. John^ Deptford 
Fnmcis John, Efq. Provideqce Rhode Iflitnd 



a 

Garnet t Mr. John, Eltham 
Gore Charle?;, Efq. 
Green Thomas, Elq. Gray's-inn 
Glover Mr. Edward, Rotherhithe 

Gailies Lord Vifcountt Capt. R. N. Charles^ftreet, St. 

James's 

Grcville Right Hon. C. F. F. R. S. King's Mews 

GaufTen Samuel Robert, Efq. Mansfield -ftrcct 

Grant Mr. William, King's Bench Walk 

Grant liir. Robert, Red-lion-fquare 

Gama^e D. WiJIiam, Efq. WaJthamflow 

Grote Jofephy Efq. Badgmore, Oxfordlhire . 

Gamhier James* Efq* Capt. R. N* Waterinebunr, Kent 

Gieen John, Efq. Blackheath ^ 

Gribble Samuel Hicks, Efq. Adelphi 

Gordon Edward, Efq. Bromley 

Glenny George, Efq. Bron^lcy Hill, Kent * 



*HoweEar1, Admiral of the White, Grafcon-ftrcet 
Hallett John, E q. Manchefter-buiiJingS 
Hibbcrt Thomas, Efq, Upper Grofvenor-ftreet 
HtObert George, Efo. Broad- ft rcet 
*Hankey Thomas, Efq. Fenchurch-ftrtet 
Harman Jeremiah, Efq. Finfbury 

Hopkins Mr, Henry, Rocherhithe 

^ b 3 Hamilton ^^^^^^ 
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Hamilton '^homas, Efq. Capt. R. N, Nurftcd, Pctersfidi 

Huddart J. Capt. Colebrook-mw, Ifli-gf^n 

•Hutchtiifon Mr. William, Harhour-Maftcr Lirerpool 

Harris James, Efq. Ctutched-^riars 

Hurlock, J. Efq. Linfcy-fow, Great Chclfet 

HaysT. Efq. F. A. S. 

Hutton Charles, L.L. D. Woolwich 

Hall William, Efq. Royal Affiirance 

Horncaftlt Jam'-s, Elq Kenningfon 

Holford . , ETq. LincolnVinn New-fquare 

Haycr.ift Mr. J-fcph, Grernlatul D -ck ' 
Hughes Sir Edw. K. B. Vice Aaunral of the Red, Port- 
land place 



J- 

Jacob Mr. Henry, jun« Gfove^eet, Dcpiford 



Knowfct Sir CJharies, Bart* Capt R. N, EflVx iftrcet 
Key Mr. Jonathan, Paterno#er-row 

King JlcT^en Admiral, Carlfcrma 
Kcnfington Charles, Efq. Blackhcath 



I^iceftcr Earl of, Prcf. S. A. Giofvejior-fquarc 
Lawrence Richard, Efq.Cambtrwcll 
Locker W. Eiq. Capt. R. N. Kenfington 
Long Beefton, Efq. Biihopfgate>i4rea 
Lane Mr. B^ njamin, Frcemaii's-court, CornhiU 
Lee Sir William, Bart. Uaicwell, near Aylelbury 
Larktn 1 homas, £fq. Blackbeath 
Larkin Mr. J^mcs, Blackball 

Lumi^ 
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Lumley Mr. Wtlltam, Chancftrjr-iane 

♦Long Samuel, Efq. Hill-ftfeet, Berkeley- fquiro 

Lecge, Hon. Capt. R. N. 

Lee Mr. Rich. j m. Highbury-place 

Lee William, Efq. Ditto 

♦Lane Richard, tfq. Ed wnrJ-ftrcct, Portmao-fquarc 
l^y Thomas^ Kfc^. Hampton-courc 



M. 

*MuIgrave Lord, Capt. R.N. Hartley-ftrcct 
♦MidJIefon Lord, Portman-fquare 
Martin Sir Henry, fiaru Comptroller of the Nayy^ Navy 
Office 

Martyn Rev. Thomas, B. D« F. R. S. Prof. Bot. Cam* 

bridge, Park Profped 
Mofer Mr. John, Frith -Itreet 
Matthe^rs Mr. William, Green Leuice-Une 
Macau I ay Alderman, Chatham Place 
*Meftair Mr. Peter Everltt, Rothcrhithc 
Metcalfe Chrtftopher, £fq« Weftham Mills 
♦Middleton Sir Charlct , Bart. Rear Admiral of the Redi 

Herrford-ftreet 
Mills Mr. A. Macclesfield, Chefliire 
Maikelyne Rev. Nevil, D. D. F. R. S. Aflonopier Royal, 

Greenwich 
Afartin C-J. Claude^ Luckr^iv^ Bengal 
jl'/^iYo Captain *James^ Bombay 
AlulUr Captain^ Stadc 
Pvlellifh Mr. Robert, Limrhoufe 
Mannincr William, E<q. St. Mary-axe 
Ma n ni ng W 1 1 1 1 a m , j j n . E fq . BilUter-fquare 
Murray Mr. J. F'eet-ftreet 
Mackimolli William, Efq. Temple 
Mears , Efq. Piccadilly 

Markhamjohn, Efq. Capt. R.N. South Audky^^^ftreet 
Morier ifaac, Lfq. Lhefbunt 
Morgan Francis Lewis, Mr. Weftm. Life Qffco 
^vor John, £fq. Fox Ordinary Court 

b X . ♦Noithum- 
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N. 

♦Norihumbcrland, the Duke of, Charing-cro(s 

Elq. P.^.ll Mall 
Ncwber) Francis^ Elq. St. Paul's Church-yard 
NoailleMr. Peter, jun. Grcatiiefs, Kent 
Nicholfon William^ Efq Red^ion-fquare 
Newtc Captain Thomas, Gowtr-ftrcet 
N^ave Richard. £>q. Aibcniark-ilree( 
Nuujuftinian, Kiq. Gower-lheet 
Ncpean Evan, i^^fq. Whitehall 
Newcome Henry, Jbifq. Capt. N* Devonfl^ire-place 



o, 

Ummaxincy Coriithwaite, Efq. Capt. R. N« MillbaDk ' 



Parker, Sir Peter, Bart. Admiral of the Blue, QMecn-fquarr,^ 
Weftn infter 

♦Perry John, Elq. Blackwall 

Felly Henry Hind, E(q. Elder Brother Trinity Houfc, 

Upton, LfTex 
Pitt Mr. Mi^le?, Birchin-lane 

PaiJt't Hon. Wi!]iam, Capt. R.N. Buflington-gardcns 

Prado Mr. Samuel 

perry Mr. T"hn, jun. Bl ickwali 

Perry Mr. Philip, Ditto 

PoleM. C. £fq. Capt. R. N. Lord Soiners% CavendilH. 

fquare 

Pofpclove Mr. Simeon, Rotherhith^ 

* Palmer 
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Palmer Mr. Williaoi, Old Jewry 

Pryce Jofiah, Efq. Stratford, EwT 

Pouncejr Robert^ £fq. Gerard *ftreet 

powleet Henry, Lieut. R« N. Manchefier-f^uarp 



•Rawdon Lord, St. James's Place 
^Randall John, Efq. Rotherhithe 
R binfon Tohn Parker, Lieut. R.N« Bridge-row, Randagli 
Rogers Mr. Ifaac, Loinbard*ftreec 
Rofe, Heftcr, Efq Deputy Mafter, Trinity Houfe 
Ratkes Mr. William, Broadrftreet 
Rennie John, Lfq. F. R. S.NewSurry^'ftreet^ £lack-friar$ 
RofticrlVlr. Jcr. Rotherhithe 
Rowcroft Mr. Thomas, Lime-ftreet 
Rehe Mr. Samuel, Shoe-lane 
Rnmnry i ieorge, Efq. Ca^ei^diiil-ri^uarf 
Hujcnjicui Col Garljcrona 
jlio^> Captf R. Nf 



s. 

*St inhope Earl, Mansficld-ftrect 

Sto[)fnrd Hon. Robert, Capt. R.N, St. James's Place 

Scrra Marquis de^ Genoa 

Srabks John, Efq. Addi'combe, near Croydon, Surry 

S.nvell Mr. John, Cornhill 

bialkaartt Mr, Marmaduke, Rotherhithe 

Shepherd Rev. Anthony, D.D.F. R.S. Dean-ftreet, Soho 

Songa Ant. Efq. Italian Conful, Warnford-court 

Sutton r. Efq. Capt. K. N. MnuH-y, Surry 

Shirley Admiral, ai Lord Rawdon's, St. James's Place 

Scottney Byron, Efq. Gowcr-ftreet 

^Solly ifaac, £fq. Jcfierey's-fquare 

Schank 
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Schanklohn. Efq. Capt. R. N. DauHfli) OeviMl 

Smith Mr. John, Blaclcwall 

Sbcrbrookr William Cope, Efq. Arnold Houfe 

Snow Rtymood, Efq. BagQiot Hoatb 

Smart Mr.—-, Bell-alley 

Savage Henry, Efq. Capt. R. N. 

Shuttleworth Robert, Efq. F. R* S. Wanden, Bucks 

Slater G* Efq* Layton, EiTex 

Stainforth Richard, Lfq Broad-ftreet 

Stirling Charles, 1 fq. Capt. R. N. Bryaiiiion-flfcct 

Smith Sir Sidney, Conduic-ftrect 

Salifbury John, Efq. Captain R. N. Plymouth 

Sturt Charles, Efq. Cnleiull Houfe, Dnrfct 

Stew;irt Hon. Keith, Rear Admiral ol.the Blue, Lower 

Brook-Oieet 
Salter jVir, William, Sccthing-lane 

Sprnng<?r William John, I/icut. R. N. Lincoin'&-inn'&el(i& 
^crope Joihua, Eiq. Lincola's-inn-iiclds 



T. 

*Tcnnant William, Efq. Dover-ftreet 
Thcllufl'on Gtorge Woodford, Efq. St. Mary-axc 
Turnt-r Mr. Richard, Coruhill 
Taylor Mr, I'homas, Roti^erhithe 
Twifs Captain, EngWicer, Porifmouth 
Tohin George, Efq« Lieutenant R. N. 
*Taylor Simun, Efq. Jamaica 
Thomas James, Efq. Dover Place 
Tollemache Hon. Wilbraham, Piccadilly 
Thornton William, Efq. Hoxton-fquare 
Tin^-} C pt. ThomaSi Philadelphia 



♦Uxb ridge 
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U. 

*Uxbrid^e Earl of, Burlington-ftrcct 

♦Vaughan William, Efq. Mincini-lanc 

Vaughan Benjamin, Efq. Bilhtci lane 

Urry John, Efq. Capt. R. N. Yaimo i h, I lie of Wi^rht 

Vincent Nicholas, Efq. Vice Admiral oi iuc VVhitr, txcicr 



♦Warren Sir John Borlafe, Bart, F. R. S. Capt. il. 

Ar?ylc-ifi cct 
Weli^ Vv ilhan^, Efq. Greenland Docic 
Wright Mr, Thomas, Devonihirc-ftreet, Quccn-fquarc 
Wood Mr. William, Barbers- ball 

W^irren t;ir George, K. B. Kingiion Houf?, KnljihtP.^- ic!^ • 
Whitfhed James Hawkins, £fq. Cape. K. N. Sackviik- 

ftreet 

Wells 1 homa^, Efq. Capt R. N. Holm, Uuntingdoaihire 
Wells Mr. John, jun. Greenland Dock 

Williams , Efq. Chatham 

"Wilfon Mr. John, Chatham 

Wyatt Mr. John, Abchurch-]ane 

*Wilfon, Mr. Henry, jun. Paradire-roir, Rotherhithe 

Woodley J. Efq. Capt. R. N. Duke^ftreet, Weftmiafter 

WilHamfon Innocent, Efq. Lieut. R. N. Battcrfea 

'Wordrworth John, Efq. Whitehaven, Cumberland 

Wakefield Thomas, Efq. Wcndover 

Williams Alexander, Efq. Chich< tier 

Wilberforce William, Efq. Old Palacc-yard 

IValdcH F. Copt. CarlJ'crona 

WhitmorcWui. Elq. Upper Gowcr-ftrect 

Wentworth John, Efq. Abin^don-flrcct 

Warre H nry, Elq. Capt. R. N. Jcrmyn-ftrcct 

Wagftcitl Jofeph Hague. E<q. HiL^:h:;<itc 

Windham——, Elq. Portland-place 
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Y^^ung William, Efo. Capt. R. N. 

Young Sir George, Capt. R. N. Rufiel-fircctt Bloomibttiy 

Young Mn JoOiua^ Hotherhuhe 



GiHtkmM arf ripufttd H inform ibi Secretary or Mr. 
Sewell $f my iiK€Amrseiis vmicb itty may ohftrve im ibe tAtVi 
Lift* Ttef art aljo iifuid mi t$ cvMcr it^ tnuitfir r/- 

ffi^able^ as thehlST of the whole SoCIETYt mOMf tthtr 
ijontlimen having promt/id tbeir /$tfftTt^ tbiltgb tbej bavi m% 
If/ paid tbeir Suhfiriptionu 
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RULES AND ORDERS 



OP THE 



S O C I E T 



ELECTION OF OFFICERS. 

L npHERE fliali be One Pi^dent; Six Vice- 
JL Prefidents at Icaft ; a Committee confifting, 
of Twenty-four Members i a Secretary, AiUftanc* 
Secretary, and Colledor or iMcifenger. The Vicc- 
Prefideots fhall be nominated by the Prefidents 
annually. 

IL All the Officers of the Society (exclufive of 
the Committee) ihail be ele&ed Annually on the 
Tuesday preceding the 14th of April, or 
Aoniveriary of the Inftitution of the Society. 

HI. The Six fenior Members of thcCommittec for 
the time being, on any fuch Annual day of £ie&ion, 
ihall go out of office, and Six new Members ihall 
be added by £le£kion to complete the number of 
Twenty-four. 

IV. Thz 

m 
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IV. The Election oi Officers ihail conftitutc the 
ytholt of the bufinefs of the Annual Meeting ap« 
pointed for that purpofe* 

V. Upon the deaih, rcQgnation, or rjcCtion of any 
Officer of the Society, the Eleftion of another in his 
room^ and in the lame place a^ to fcniority, lhall be 
made upon the General Nfeeting next enfuing the 
notification of fucb death, refignaiion^ or cjcCiion, 
to the Commitrce, 

« 

VL The order of procecdingat the Annual Election 

of OfEccrr!> iliall be as follows : — The rrcUdent» one 
of the Vicc-Prefidenis, or in their abiencc the fenior 
Member prclent, ihall take the Chair at Twelve 
oVlock at noon, for the purpofe of elefting 
Oiiiccrs^ puiiuant to the atorcfaid regula- 
tions. He (hall immediately appoint Four Mem- 
bers to manage the Ballot. Pfinted lifts of the 
Officers propofcd by the Committee for the enfuing 
year, anJ to iVA vacancies octaGoued by the re* 
Hgiiation of the Six lenior Members of the Conv 
.mittec, lhall, upon rcquril, be delivered by the i\r- 
fiftant-Secretary to every Member prefent. 1 he 
Balloc-box iliaii be in the cullody of the Four 
Managers. Every Eledor prefent (hall put into 
the box a liil of fuch Oilicers as he ihail chule^ io- 
eluding Six new Members for the Committee. The 
Ballot ihall iiaally dofe ax I wo o'clock ; at which 
time the Managers of the Ballot fhall uke oul the 

feveraf 
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ieveral lilts and examine the ikme. If any lid ihall 
be found to contain more names than are appointed 
to be ele&ed^ tlic fame ihall be alcc^ether iec afide : 
and out of the remaining l ifts they (halt (cleft all the 
feveral names, and annex to each the number of 
TOtes and delignation of office to which its pofleflbr 

may be entitled. They ihall deliver this lift of 
names, lb fclcfted, to the prefiding Member, who 
ihall declare thofe who have the majority of votes 
to be Officers of the Society, conformably to the 
regulations hereinbefore recited. 

Vii. All Elections and the recommendatory nomi* 

natioos ok the Committee iliall be made uy Uallot, 

VIII» At all Elections of Officers, if the votes 
ihould be equal, the prefiding Member ihall have 
the calling vote. 

IX. Notice of all Eledions ihall be fenc, when 
prafticabie^ to every Member of the Society by 
the Secretary one week at leaft before the day of 
fuch Eledion. 

X. Thr Committee ihall nominate or recommend 

to the General Meeting a fit perfon to fill each of 
the refpediire Offices of the Society, as the fame 
ihall be requiUte ; and every fuch recommendation, 
together with a Lift of the Society, (hall, in all 
pradicable calcs, be fent to the Members at the 
fame time as the notice of Eledion. 

XI. TiiE 
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XI. The regular tranfmiffion ot notices of Elec-^ 
lions, of the recommendations from the Committee^ 
or of the Lifts of the Society as hereinbefore di- 
redcd^ are not eilentially neccffary to enable the 
elefktve General Meetings to accomplilh the objedt 
of their littings. 

XII. Bl r thetlcdive General Meetings, whenever 
they may fee juft caufe, in the cafe of any irregularity 
or oniiiiiOii rc ipc cling thefc parucular^, aidy puilpone 
the Elcdion until the General Meeting next follow* 
ing of courfe. 

MEETINGS OF THE SOCIETT. 

XIII. Th£re ihall be Four Special General Meet- 
ings of the Society every year, on the fiiftTuefday in 
the months of April, May» November, and Deceni- 
ber, at 1 wclve o'clock at noon* kuies and Orders 
for the Govern ;iient of the Society (hail be made or 
altered only at Uich Genual Meetings, or at an ex- 
traordinary General Meeting called for that pur* 
poi'c at the n quifition of Twenty Members at leail. 
Notice of fuch extraordinary Meeting (hall be given 
by the Secretary in wiiung, at ieail a week before. 
No Rule or Order (hall be made or altered at fuch 
Meeting, unlels FiUcen Membtis be prclent. And 
no Rule or Order, or alteration of any Rule or 
Order, fliali be valtd, until it has been ratified at a 
fubfequent monthly Meeting. 

XIV. Any 
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XIV. Any Five Members lhall be empowered to 
call a Committee, by notire in writing to the Secre- 
tary, who (hall, on fuch ULcafiuns, Tend timely notice 
of the day and hour of mating to the Member) of 
the Committee, at their ufual places of rcfidence, 
within the limiu of the Pehny-Poft. 

XV. Any Twenty Mtmbcrs fhall be empowered 
to call a General Meeting by notice in writing to the 
Secretary, who lhall, on iucii occalions, kad timely 
notice of the day and hour of meeting, by adver- 
tiilment in the public Papers, and alfo by letter 
to fuch Members as dwell within -the limits of the 
Penny- Poft. 

XVI. 1 H E ordinary General Meetings of the Society 

(hall be held the iirft Tuefday in every Month, 

ac Twcivc o'clock at noon, from Octobci to jiiuc 
inclufive. The Prefident» Vice*Prelideiit, or pre» 
fiding Member, (hall proceed to bufinefs as foon as 
Ten Members arc prelent. But in cafe Ten Mem- 
bers Ihould not be prefent before One o'clock, or in 
cafe the number prefent flioaid be reduced by the 
departure of any of the Members, bufinefs may be 
proceeded upon by a lels number, provicicd that 
the number of concurrent voices for the decifion 
Oi di*\ qucfcion be not kfs tlua a majority of 1 cn, 
that is to fay, Six, including the prefiding Member. 

XVII. The Committee fhall tied their Chairman. 
Their Meetings (hall be held on the Second and 

Q Founh 
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Fourth Tucfdays in every month, at Twelve o'clock 
at noon, to prepare bufincfs for the Sociccy at large, 
and their proceedings (hall be communicated to the 
next General Meeting. — The Prefi Jcnt for the Time 
being (hall be a Member of the Committee and 
not fewer than Five fliail be a Quorum. But in 
calc I ive Members (hould not be piefent before half 
pait 1 wdvc o'clock, or in cafe the number prefcnc 
(hould be reduced by the departure of any of the 
Members, bufmcis may be proceeded upou by a 
lefs number, provided that the number of con- 
current voices for the dccifion of any quell ion be 
not lefs than a majority of Five, that is to fay. 
Three, including the prcliding Member, 

XVIII. TnECommiucema) adjourn their meet^ 
ings at pleafure, 

XIX. The Secretary fhall fend noucc of all Com- 
mittee Meetings to the Members of Committees, at 
their ufual places of rcfidence, wuain the limits of 

the Pcnny-Poft, 

• 

XX. If the Committee fliall be dcfirous of the 
advice and afliftancc of any Member of the Society, 
and lhall diteft the Secretary to invue him to be 
prclcat at their next Meeting, it lhall for that time 
be permitted that the Mcmtoer io invited may de- 
liberare, confer, and voie upon all queftions, and 
a& ift every refpeft as if he were in laflc a Member 
of the Committee, 

ORDER 
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OR£>£R OF PROCEEDINGS. 

XXI. The Book of Rules and Orders, and the 
Subfcription-booky (hall lie upon the table before 
the Prcfidcnt, Vicc-Prcfidcnt, or Preiiding Member, 
mi all Meetiqgs i and at all Committees^ before the 

3tXn. Visitors fhall be admitted at the ordinary 
General Meetings, but not at Special General 
Meetings or Committees^ 

XXIIL No perfon ihall be admitted a Vifitor at 
any Meeting of the Society, unleis he is intro* 
duced by a Member, who ihall fignify his defire 
in writing to the PrefidtAt, Vice-Prefident, or Pre* 
fiding Member. And no Member, except the 
Pre0ding Member, Ihall introduce more than Two 
Vifitors at the fame Meeting. 

XXIV. The Prefident^ Vice-Prefident» or Pre 

Tiding Member, Ihall read over the names of fuch 
&s defire to be admitted Vilicors^ as iboli as he takes 
the Chair. 

XXV. At all Meetings, except Annual Meetings 

for the £le£tions of Officers, bufincfs ihall com- 

mence with reading the Minutes of the preceding 

.Meeting. 

C 2 XXVI. The 
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• 

XXVI. The Minuces and Reports of the Cum- 
mitcees held Gncc the preceding General Meeting 
(hall ntxc be read. Kecomnicndittions of Candi« 
dates for Elcftion at Members fliall be read : and 
then new matter may be offered to the confidcration 
of th: Society by any of the Members. 

XXVII. Such new matter as may arife out of the 
Minutes and Reports read before the Society fliali \>c 
taken into coniideratiun previous to any ocher ubicd. 

XXVIII. Cakdidatbs for Elefl ion, either as Ofli. 
ccrs or as Members of the Society^ may be balii)a'd 
for during the tranfadion of fuch other Bufincl^ as 
will admit of it, 

• 

XXiX. Every Member who has any new matter 

to prcj|>c^k, fliall deliver il v>/.Liri^to ihc prcfidmg 
Member, who (hall lay it before the Society. 
No queftion (hall be put upon it, unlcfs it be fc« 
conded : and no new matter Ihall be entered upon 
after Three o'clock : nor ftall any Member be per- 
muted 10 make a Motion ai'ier Three o'clock. 

XXX. If the new matter delivered to the Pre- 
fiding Member according to the foregoing Article 
be of confiderable length, or if the Prcfiding Mem- 
ber iliould perceive or know any other reafon why 
the fame (bould not be immediately laid before the 
Society, he (hall officially refer the Papers to the 
confidcration of the Committee for their Report at 
a future Meeting. 

XXXL Na 
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XXXIr No Premium or Bouncy iliall be offered 
until the Society fliall have received the Report or 

Minucc of the Con^mitiec iclacivc to its objcA« 

* 

XXXII. All queftions not otherwife provided for 

/hall be determined by holding up of hands, unlefs 
Five Members, at leaft, (hall defue a Ballot : and 

the Prefiding Member lliall vote only in cafe ot an 
Equality, or when the number prefent is lefs than a 
full Quorum. 

XXXIIL At every Meeting of the Society and 
Committee, tiie bufineis of iuch Meeting ihall be 
taken in writing by the Secretary, to be fairly copied 
into a book kept for that purpoie,. and regularly 
figned by the Prefiding Member. 

4 

ELECTION OF MEMBERS^ ^c. 

XXXIV, Evert pcrfon propofed to be a Mern* 

bcr of this Sociciy iiiail uc recommmJcJ by three 
Members, upon their perfonal knowledge of him 
or his woiksj the recommendation, in writing, 
containing the name, addition, and place of abode, 
of the pcrfon propofed, figned by the Members 
propofing him, ihaU be delivered to the Prcfidcnr, 
Vicc-Picudcnt, or ricriding Member, at a General 
Meeting, who (hall caufe the Secretary to read the 
fame. It fhall then be hung up in tlic Society's 

coom, until after the next Meeting; and the Ballot 

(hall 
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lliall be made on the third Meeting after the recorri-* 
mendation has been read. If Two-thirds of the 
Members then prefent lhall ballot in his favour^ 
he ibali be deemed a Member, as foon as he has 

figned the Obligation recited in the following Arciclci 
and has paid his lirft Subfcription, or compounded 
for Annual Contributions. If the Obligation be not 
figned, and the requifitc Payment made, before the 
expiration of Two Months after the Elcdlion, fuch 
Election (hail be void 

XXXV. The Obligation to be figned by theMem- 
bers lhall be in thefe words : 

*• We whofc Nanus are hereunto lubfcribed 
*^do hereby engage, each for himfelf, that Wc 
'* will, to tlic utmort of Our power, promote the 
<^ Honour and Intereft of the Society for the 
** Improvfmknt of Naval Arciuti cTUitF, and 
tbacWe will obferve the Rulesand Orders of thefaid 
Society, fo long as Wc continue Members thereof." 

XXXVI. The Subfcription of each Member fball 
be Two Guinea^, to be paid at the time of his 
Eleftion, and Half-a*Guinca a Quarter, to be paid 
the Four ufual Feafts. Any Member ihall be re* 
Icaied from the Obligation to Annual Contributions 
upon Payment of Twenty Guineas. 

* It 19 ordered^ that the privilege becoming Memben of this 
Society withoQt BsKot, (halt be ejrtended to fuch Gentleneft at 
fttbicribe oo or bciurc the nexc Annual ILlcdion oi OfTicers. 

XXXVIf. Mem- 
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XXXVIL MiMBBRS who (hall choofe to rc(ig:n, 
and ihall write a letter to that c&c& to the Secretary^ 
Ihall of eourfe be diicharged from the Obltgacioii« 

and ihall ccai'e to be Members of the Society. 

XXXVlILFoRiiomRS, or perfons notrefiding ia 
Great Britain, may be clcdcd Corrciponding Mem- 
berSf without being fubjed: to any Annual Payment. 
Such Members, during their occafional rcinJence 
in London, ihall be admitted to the Society's Meet- 
ings upon the footing of Vifitors in their own right, 
without the ufual Introdudion { but they ihall not 
be entitled to any other privileges. 

XXXI X. As ioon as any perfon is elected a Mem- 
ber, the Secretary ihall inform him of it by letter, 
and the MeiTenger fhall wait on him, if in town, witli 
a Book of the Rules and Orders^ 

XL. Any Member may have acccfs, at con- 
venient hourS) to the Books of Proceedings of Gene* 

lal Meetings I but no copies or extracts ihall be 
made, from any manufcript books or documents in 
the poffcdion of the Society, unlets by fpecial and 
particular Order of the Committee, mentioning the 
copies or extracts permitted to be taken ; which 
order ihall be direded to the Secretary, and left 
with him to be filed* 

XLI. If any Member (ball wilfully and con* 
temptuoufly difobey the Orders of the Society, or 

lhaU attempt by writing or ipcaking, or in any 

other 
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jother manner, to defame this Infiicution^ or if he 
fliall do anything tending to the injury or difgracc 
thereof, he ihaii be ejected out of the 5ucie£y« 

XLIf. Whenever there fliall be caufc for the 
ejedUoQ of any Member, the Preiidmg Member 
Ihill, at one of the General Meetings, propok that 
fu. h Member be eje<fted out of the Society. This pro- 

p(;!al flkill be pui to the L\ilior, and if Two-th:/ Js 
of the Members prefent fliall vote for it, the faid 
Member fiiall be c;cdrd, a fliall be 

expunged from the Regiftcn 

XLiri. No Member of the Society elefted or 
admitted fubfcquent to the Fifth Day of June 179a, 

fliuU poffcfi d Rl^Jii to voiz at tlic Elcdioa of Oi- 
ficers until his Name fliall have remained Six Months 

upon tlic 

Tie preceding Rules a:: a Orders uure raiijiid and 
tonftrmed at a General MfifiTiNo of /iv Society, 

held OH lie Ddy of June 1792, at the Crown uiid 
Anchor Tavern in the Strand, Sir John BoRLAa£ 

WARa£:>i, Buft. l\ 1\ in klc Chair. 

Printed^ ly Order of tie Committee. 

JOSEPH BROCKBANK, Sec, 
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SUBJECTS 

o r ■ ■ 

NAFAL ARCHITECTURE. 
ARTICLE L 

TO MR* SEWELIr. 

SIRt 

I HAVE jaft beea informed by my friend 
Mr« Hallitt, that your very meritorious 
mnd fpmttd cftdetvours to eftablUh a Plan of 

Improvemeot nf Naval Architcdure bad met 
wkb ftrceefs; and that a Sooisty had been 
fomcd Ux that very defixabic and much-wanted 
purpofe. For I believe I may very truly (ay, 
extraordinary as it may appear, 'that no fcience 
liei under more abfurd and ridiculous prejudices 
M to its firft principles, or in which greater and 
cnore obvious junprovements may be made, if 
▼ot. h B thofe Jl 
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thofe prejudices were once removed^ and i 
fimple and plain plan of improvement was adopt- 
'ed, by means of experiments well executed, in 
order to eftabliih^ beyond a doubt| the firft prin- 
ciple of a fciencc fo neceffary to a Maritime 
Nation, where every difcovety which can con- 
tribute to fwift and fafe Navigation may be 
truly faid to be invaluable. 

It is to you, Sir, as the firft mover of this 
very laudable undertaking, that I think I ought 
to addrefs myfelf, and to offer fome obfervations 
which I have, in the courfe of a good deal of 
pradicc and the particular pleafure I have always 
had in Navigation^ had occafion to make; and t 
fend you, incioied, fome Experiments which I 
made foiiie time ago. The refult of thefe (being 
fo different from what has been, in general, 
adopted as the firft principles in Naval Archi- 
tedure) I ihould offer with a degree of. difin 
dence, had I not repeated them often as to 
incline me to believe they are not unexad, and 
that, whenever the fame Experiments are made, 
the fame refult wiii appear. 

I DO not, however, offer them to ihe Societt 
as concluBve, but only in hopes that, in a pomt 
upon which depend the Firft and Effcntlal Frln- 

-ciplea 
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tiples of Naval Conflrudion^ it will be thought 
that it is ablblutely neceflary chat authentic and 
fure Experiments Ihould be executed with the 
litmofl care and precifion, in order to edabliih 
ted afcertain, beyond a doubt, tbofe principIeSj 
and effe&ually to contradidt and put an end to 
Ithofe notions, which have hitherto prevailed, 
ihould it appear^ on experiment, that they are 
without foundation, as I believe is really the 
cafe ; I oiean in regard to the Foem or Fishxs 
for dividing the fluid, and the towing of timber. 
.What I wiih^ then, to propofe is, that Experi- 
ments Ihould be made for that purpofe, and I 
inclofe you a copy of thofe I have made. If 
thofe which the Soci£TY may think proper to 
make iBouId agree with mine, it will be a farther 
confirmation. They ihould certainly be tried in 
every manner that can procure a decifive and 
final conclufiop; and they cannot be executed 
with too much care and cxadnefs. Sliould the 
Society think proper to adopt the flrft prin- 
ciple, I will then take the liberty of offering them 
fome Experiments upon the form of Midfiiip* 
frames, proper to carry the moft fail with the 
lead iclillance, and which are perfeflly recon- 
cileable with the lines which meet with the leaft 
refinance in the progreflive motion. It is the 
mUin^ theft two qualities which conftitutes a faft- 

B a failing 
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capable of bctog adapted (o Yeflcis of 9l\ ibna 

aod fizest from a Cutter to a Fiid-iaie Maa ^^f . 
Wan I flatter myfelf that it it not difficult to 
demoaitrate this e&ntial pointy which I lhall be 
leady to do with the utmoft pleafure, if I learo, 

by ypur aofwer^ that my doing fo can be ufef ui 

or agreeable. 



OBSERVATIONS ON THE RESISTANCE OF FLUIDS, 
A^D ON THE METHODS TO BE MAP£ USE Oi^ 
TO ASCSRTAtK THOSB FORMS OR JtlMS 
WHICH MEET WITH THE LEAST RESISTA^TCE ; 
AND WHICH MUST BE SUCH AS ARE CAPABLE 
OF BEING UNITED WITH THAT FORM WHICH 
GIVES THE GREATEST FOWER OF CARRYING 
SAIL. 

'TPHAT form which gives the greateft power of 



inquiry^ and muft be fuch as can be adapted to 
thofe lines which are found to have the leaft 
xefiftance pofiible in progreflive motion* One^ 



I^m, SIR, 
Your qioft obedient 
Humble Servant, 
CsARLia GoRt; 





without 
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without the other joined with it, is ufelcfs ; but 
being united, and forming lines proper to be 
lafcd in the conftruAion of Veflels of all ranks 
and fizes, they conftitute the Firft Principles of 
Naval Cooilru&ion ^ in ihort, the. real fol id of 
leaft refiftance, which at the fame time pofleUfes 
the greateft power of carrying lail. 

The firit of tbefe is the fubjed at prefeot ia 
quc&ion. 

The Experiments I liave feen on this matter 
are, viz. 

ift. Those publiihed by Mureay^ in his 
^« Treatifc on Ship-Building." 

id, Moi^siBUR IM Camcts ^ fur Forces Mbu* 

vanics/' 

jd^ Mr. Chapman's Experiments, which are 
fovmd in his Trentife tranaatftd iqto the French 
from the Swcdiil^ 

The firft were made by Mr. Biao, an eminent* 
Ship-builder in the River, about forty years ago« 
The refultof tbefe trials is, that folids, which have 
their extreme breadth at f from the eztremicyt 
fueet with the leaft reiiftance^ X thiak about 

B 3 Theft 



Thcfc Experiments were tried with only one 
degree of velocity, aad in that refpe^ are im-* 

Monsieur x.£ Cami79 feem^ to agree with 
Mr. BiJiD. 

The third, by Mr. Chapman, contradicts 
thefe Trials, which do not agree with the Ex- 
periments tried by him ; and he iiuagiaes this 
was owing to Mr. Bird's being tried ia IhalloNV 
water and a narrow ciftern* 

4 

I THINK (not having his book with me) that hq 

finds the foUd which had ihc extreme breadth in 

4 

the middle and each end equally iharp, met with 

the Icaft rci&iuncc with a fmall weight; but, 
being drawn by a greater weijtjht, had fomething 
more velocity when the breadth was carrie4 
forward, but not in proportion to Mr. Bird's, 
Monfieur D*Alembert's, made at Paris by order 

of MonGeur Turcot, feems to decide io favour 
of a {harp entrance, to a greater degree than caQ 
be well ufed io naval conftrudioo; and his 
book, in which the refult of thefe trials is pub- 
Jiihed, entirely explodes all idea of afcertaining 
this matter by calculating it in any other manner 
than by Experiment i but the form of the 

Models 
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Models made »{c pf pa this occafioo being com^ 
pofed of angular ihape^, with ihaip points and 
corners, it is .difficult to (2f whether thefe Ex* 

perimcncs are eaticely applicable to real cod^ 
flrudion. There are alio, 1 |>cUeve, fonie Ex- 
penoiencSf qc Calculation^^ made by the Che* 
valicr DE BoRDA on this fv^bjeft, which are pub- 
)ilhed in the ^< Tranfadions of the Academy of 
^ Sciences.^' but which I have not fecn. 

The Experiments, of which I fend you in^ 
clofed a copy, do not agree with any of the 
above entirely. The two iolids whofe extreme 
breadth is at i. from their end (being the forms 
given by Mr. Biap and Monheur Camus) 
were, on a great many trials, always coniiderably 
beat by the others whofe extreme breadth was in 
the middle ; and thi$ was repeated with tlie fame 
refult found fo many times, that I am much in- 
clined to believe the lame \yiii be the pafe when* 
tytT the Experiment is fairly executed ; which 
jQiould be doi^ic on a piece pf water fu&ciently 
\yidc and deep as to take away the objefliQi) 

fiarted by Mr* Chapman. Thefe two folids had 
lefs immerfion^ or body, than the others, in pro<* 
portion tooz. 15^ to ]9^^nd 20 4^ though they 
l^ad the fame fail, and, confequently, ought to 

l^vc had more velocity, having lefs ]:>q4y impel 

B 4 through 
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through the fluid f if, then, tite others had con^ 
iiderably the advantage^ it muit have beea owing 
to the better form. But that of or. 19 J, being 
narrower, went eoofiderably the beft; and^ 
contrary to Mr, Chapman's Experiment, the 
ftroDger the wind, the more evident advantage 
the folids had whofe c;^treme breadth was in the 
middle. 

■ 

In regard to the Experiment I have made 
upon the fpar of timber (a copy of which I 
fend you I found, upon repeated trials 
(performed in the prefence of an eminent Ship** 
builder, who confidered the Experiment as fairly 
tried), that the fmall end always met with a great 
deal lefs refiftance, being prevented from Ihear- 
ing, though otherwife floating at liberty ; which 
has induced me to believe that the idea, gene- 
rally received as a maxim, and, I believe, con-* 
ftantly praftifed, has been occafioned by the 
manner in which it is done^ with a certain length 
of rope to the ftern of a boat, which permits the 
. ^ar to iheer, which it is more fubjed; to do witi| 
the fmall than with the large end foremoft. 

r 

I SUBMIT thefe Experiments^ and the manner 
fn which they were tried, to the Society ; and I 
ihould offer them with great diffidenpe^ as they 

^ See paje ii. 

ieem 
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fecni to contradid notions hitherto generally 
received (chough I beiieye feldom examined), 
bad I not repeated them fo often, with the fame 
Ttfuh^ as CO induce me to think they are not 
iincxad:. I do not, however, offer them as con^ 
clufive, but a» a farther reaion, added to the 
difference which \m$ been found between the 
Experiments on this eiiential point, \|^adc by 
experienced and able Builders, to fliew how 
necelTary it is that a fet of experiments ihould 
be Riade wiri) the ucmoft care and judgment, in 
order finally to decide and afcertain a inHnt upon 
which iii Firji Prbtciples of Naval ConJlrtfUhm 
dcpcndy and in ortltr to remove and explode 
certain prejudices (if fuch they ihouid be |pund' 
to be), and ro wr.ich thole who projeft the plan 
of VeiTels may have recouri'e^ ^ a lure rule and 
principl^l^f thcijr aft. ^ ' ^ 

TfiESB Ezperim/ents fhouid then be tried with 

the utmoft care, and in d fferent manners, and I 
Ihouid think with Models of about three dec 
long and from fix to eigbt inches thick;, of folid 
wood, made with the utmoftaccuracy ; the form 
of Fiibes being by many confidered as a rule 
to follow ; and which feems fcarce to merle 
mentioning, were it not necelTary to remove 
prejudices in order more effeAually to* cfta'bliih 
the real {aiQl For what* anaiggy caif there be 

between the Form qf Fiihcs^ and the manner in 

which 
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Wfhich ^hey move by the aftion of their tail, an4 
the compa& body ot a vefTels which is impelled 
by her Lils : The length of tail in a Fifli i% 
neceiTary to its velocity, which naturally carries 
the extreme breadth near the extremity, with a 
jcertain ftrength in the ihoulders to put that tai) 
in motion. 

If, therefore, upon trial, it ihall be found that 

JS/lt. Bird's folids have the Icafl; icTUlunec, and 
^hich, like a Filb, have their extreme breadtii 
near the end, the lhape oi a Fifli, which necef- 
* farily has alfo its extreme breadth at the fliouU 

ders, would not be the more a rule for Naval 
Conftru6tion, being entirely of a different nature 
and moved in a dilferent manner. But why have 

rccourfe to reafoning of this kind, when a plain 
and fmiple Experiment, properly tried, will 
afcertain the faft, and the real folid of lead re- 
finance, fuch as can be applied to Naval Con^ 
iliudion, clearly eftabliflied, and which ivay 
ff rve, in future, as an indii'putable rule to go by I 
The conuadidtion which feeais to cxill in thole 
Experiments which have been already tried, 
wherein the Models, which had their extreme 

fl 

breadth placed only one*thtrd from forward^^ 
were always beat, notwithftaruiing they had the 
advantage of equal fail and lefs body, will cer* 
tainly fupply the trouble and expence of a £»et 
Experiments. 
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A. is a piece of wood with an claftic lath, or 
fpringr B. fixed to it ; wbich^ being at liberty 
to bend according to the force applied, yields 
more or lefs; and C is a horizontal piece, added, 
to m^k exadly the proportion and effe& of that 
force ; D. is a maft, or Ipar, of wood, large at 

one end| and termtn^ni^ nearly \xi ^ point at thp 
other. 

The machine yf. being placed over the fide of 
a vcfiely in the tide's way, and at fuch 4 diftance 
(about five feet) as not to be affe^le4 by the 
veflil % the fpar D. having a ftaple dfotre into 
the centre of each end \ one of thefe eq4$ \% 
brought to the lath B, which has a fmall hpok 
fixed in order to fix the fpar by the ftaple, an4 
in fuch a pofition as to leave the fpar to float 
horizontally on the water, without raifing or de^ 
prelStig the end brought to it ; at the fatne time 
preventing it from fiieering about to the right or 
left (the lath being then but about half an incl^ 
broad). 

The tide, qr current, being left to operate 
upbti the fpar^ that lath was more or lefs drawn^ 
and ibe diftance olarked upon C. The end of 
the fpar was then changed, and the diUance 
marked as before«-^Tbis Experiment was re. 

peated^ 
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pcatcd, by changing the ends « number of 
times. The refult was. That it appeared clearly 
(the fpar not being permixted to ibcer), that the 
refinance from the full end w^s very confiderably 
fTioUr than that of the fmall end of the (par« 



Experiments tried m order to a/certain the 
Rbsistavcb $/ FtuiDS mpcn the Solids ef 

DiFF£&£VT Forms and Profo&tioxs* 
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No. I aiid 2 were cxadly of the fame form, 
having their extreme breadth at t ^^om the en^f 

and weighed oz» i^i. 

« ■ 

No. 3 had the extreme breadth in the ncuddle, 
each half being exadly like the iharp end 6f 
No. I and 2, and weighed oz. zot^ 

■ 

No. 4 weighed oz. i9i,and was longer and nar- 
rower than the otherSt having both cnda exadljr 
equal^ and the extreme breadth in the middle. 

JV. B. All thefe Models were about two inches 
thicky and No. 4. was about two feet long, the 
reft in proportion* 

No. I and a, b.ing exaftly of the fanrte lhape 
and weight, were tried j No. i with the iharp end 
foremoil. No. 2 with the full end. Upon' a 
number of repeated trials, the difference fccmed 
fmall, though rather in l.ivour of the fliarp ends 
foremoft when it blew frclh; othcrwife it feemed, 
that what the lharp end gained by lefs r riftancc, 
at loft by the ludion occafioncd by the full ftern. 

All the Models had the fame fail, of 

equal fize and weight, being a iquarc tain board 
placed upright (See the Difcription of the 

Maimer in which this Exfirimeat was tried). 

Thefc 
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* Tbefe two Models, therefore^ having the fame 
fail, and having lefs immerfion (weighing only 
02. 151), had their forms been equall3r good," 
ought to have had more, velocity than No. 3 
^nd 4 (which weighed oz. 20| and 19}): they 
iffere, however, beat very coofideiably at every 
trial without exception. 

No. 3, weighing oz. aof, but with the fame 
' fail as No. t and 2, beat No. i and 2 confi- 
derabiy, having its extreme breadth in the middle. 
No. 4, weighing oz, 19J, but being longer and 
narrower^ the extreme breadth in the middle, 
beat all the others confiderably. This experi- 
ment feems to ihew the advantage of a iharp 
entrance^ and a ftern equally fo; the hrll to 
open, the fecond to deliver, the fluid withouc 
fu^on (which, 10 thefe trials, feemed to impede 
in No. I, as much as the full end in No. 2, 
by the refiftance it met with). They Ihew alfo 
the great advantage of length in proportion to 
width; and if it appears that No. 3 and 4 had 
fo great advantage, having only the fame fail^ 
though they liad more area of body and Imnier- , 
fion to drive through the water, it would be 
conclufive to adopt that idea (thefe Experiments 
being fully confirmed by others made with the 
utmoft care ami accuracy) iu naval conftru&ion. 

Digitized by Google 



There can be no doubt but that No. i^bein^ 
of the fame width with No* I and 3, but having 
more area in proportion as ao |- is to i j i-, would 
carry more fai].«-^TbeQy if it beat No. i and % 
\ with the fame fail^ what would it do with the fail 
it could carry i 

No. 4 being oz. 19I, but not fo wide, though 
larger, would carry fomething lefs fail, in pro- 
portiori, than No. 3 ; but it went aiuch fafter, 
in proportion. 

The Experiment would have been ftill better 

tried had the Models been thicker, perhaps 4 
inches, which would have rendered the difference 
* of the lines more feniible. 

' The mariner in which thcfe Experiments were 
made was as follows : 




J. is a fiat piece of thin board, placed upright 
to ferve as a fail ; and B is a fin, or fort of rudder^ 
of thin board alfo, each being of equal weight 
and <iae. The rudder, i, fervcs to govern tkc 
^odely in a ftrait line, down the wind« 

Each 
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Each foliJ, being arranged as above, was 
placed in a line with the others, at about a foot 
dillance, aud impelled by the wind with more or 
Icfs velocity as their form was more or lefs pro* 
per to divide the fluids • 

Thc piece of waicr on which this Experiment 
was made, was in a large field, at a diftancc from 
trees, and nearly full to the edge, there being no 
impediment to prevent the wind from ailing 
equally on each model ; and the fame trials were 
repeated fcveral days, and a great number of 
times. No. i and 2 bcin^ always beat, ihough 
the Experiments were executed by 4ble and ex* 
pcricnced perfons, will, however, Ihew with how 
much care and precifion it is ncccflary fuch Ex- 
periments ihould be tried, in order to leave no 
doubt as to tlicir refglts being to be dci)cndcd 
upon, 

> 

Thb methods ufed by Mr. Chap man and Mon- 
(ieur .D'Al£mb£rt (which are very cxj^Stly 
defcribed in their books) fccm unexceptionable. 
They ihould be executed upon a large and deep 
water, and with dificrcnt velocities, and by per- 
fons of great accuracy, who are accuftomed to 
Experiments i and the lolids made ufe of Ihould 
be executed with the greateft exaAncfs in folid 
Vol. I. C wood. 
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wood, of about three feet long, and elgbc or ceii 
inches deep. 

If the Society think proper to order thefe 
Experiment^, iwhich will determine the foUd of 
leaft refiftance in progreffive motion, I will take 
the liberty of propofing a fct of Experiments upon 
ihc form of Midihip*frames, which w}U be pro- 
per ior the Conftru^ipn of VejQels of all fizes, 
and which, without diminilhing the velocity or 
altering thofe lines which fliall be found to have 
the lead refiftancc, ilall poircls the povvcr of 
carrying fail in the greateft degree* 

TiiiSE two qualities, joined together, form, in 
my opinion, the Firft EffcntialFrinci|>les in Naval 
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ARTICLE 11. 

7a She CommiUee of the SOCIETY for the 

Improvement qfis AVAL ARCHITECT URE. 

I A M happy to have feeti fo favourable a be* 
ginning tp a Society, which I have no doubt 
will in the end prove highly beneficial to the 
N^val purpofcs of this Country. Ic will, I con- 
clude, take ionic LiQic to cftablifh proper arraiigc- 
ments for carryingoo the bufioefs of the Socibtt ; 
and, till thofe arc finiihed, I Ihould be forry to 
divert your attention 'to other objeAa. 

The inclofcd Memorandums are therefore only 
meant as Hints, to be laid on the table, till the 
Committee |iave Icifurc and opportunity to look 
at thcm# 

Thev were fuggefted to me by the many ap- 
plicicions that came before the Navy-Board 
when I prefided at it, and from the variety of con- 
tradi&ory opinions that were offered on the oc* 

cafion* 
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I HAVE alfo fcnt, for your information, a very 
valuable paper which I have received from 
Captain Charles Pattom of the Navy ; and as 
it relates entirely to oiu oi' ilie firft objefts pro* 
pofed by the Society, 1 carncflly rccomnicnd 
it to their pcrufaU 

I HAVE only to add, that I am forry not to 

hav^ it in my power ro attend your Meetings as 
often as I could wifli, and that I Ihall on every 
occafion be happy to conimunicate what may 
appear to me deferving your attention, and give 
every other alliaauce m my power towards the 
fucccis of fo important an undertaking i being, 
with great rcfpefl: and cftcem, 

your moll obedient, 

and moft humble Servant, ' 

Charles Middleton* 
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FOR T H S 

COMMITTEE 

OP THE 

SOCIETY FOR THE IMPROVEMENT OF 
NAVAL ARCIilTECTURK. 

'TX) afcertaln the beft manner of conftrufting 
M afts for Ships of the Ltne^ fo as to giVe 

the greatcit degree of Itrcngth with all poilible 

lightncfs : the ijuwc as to lower Yards* 

Memorakdum^ M large MaftSf prevUus 
ibe lajl war^ were made of New-England fVbife 
Pine^ having been fauni ibe lightefi^ and in all 
fefpeSs beft fmted the purpofe. The ports of tbo 
Colonies being at that time inimical^ and ihe demand 
increafing, ibe Navy- Board were under ibe neeeffity 
of procuring a fupply from Riga ; and as the largefi 
Jiicks from tbaf country feldom exceeded tweniy-fonr 
inches diameter ^ hui more frequently from nineteen to 
Poomy-one. a mneb larger number of pieces were of 
eourfe ufed in conftruffing Made Mafis. 

■ 

From this circumftance, aad the nature of tWe 

woody toeing confiderably heavier than White 

C 3 Pine, 
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Pine, the MaHs now in ufc exceed the formef 
ones by nearly one quarter in weight ; and though 
Riga Mafts arc, if ufed finglc, confiderably 
ftronger than thofc of New England, yet I am 
apprehcnfive, iroin the additional weight when 
worked into Made Mafts, they will not, under 
all circumilaaces, ftand fo long as the White 
Pine of America. It is alfo evident, that a Ihip 
cannot keep up her fides fo well under this in* 
creafcd weight as llie did luidci the lefs one, and 
that ihe muft ftratn confiderably more in a fea. 

The fizc of the Riga Mafts were reduced as far 
as was thought prudent i but the difference of 

weight is ftill confidciablc, and liCarly what I 
have faid. The fi2e of the Rigging, bearing a 
proportion to the height and weight of the Mait. 
muft neceflarily be confldered* 

The fubjcfl: appears to me an important one, 
and it is therefore fubmitted for confideration. 

The White Pine of America I conceive to be 

what is called here the Weymouth Fine. It is 
confiderably cheaper than Riga of equal dimen- 
fions, and on that account deferves attention* 
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ExpBEiiiEtffTs are wanting on the proper 

iHeight of Mails and Squarenefs of Yards : fome 
contend for one, and fome for another ; but no 
comparative trial has been made within my 
knowledge^ though many have applied in favour 

of one and the other. 

It is fttll a doubt whether Cable or Hawfer* 
laid Cordage js the beft for flanding Riggings 
and what is the efficacious mode of pre- 
ferving it from the weather without injuring the 

The beft manner of Conftru&ing or Diipoiing 
of the Hold as to Stowage and Safety. 

To what extent Copper and Iron may be ufed 
in KnceSf tec. fo as to preferve ftrength and light- 
neisy and fave Knee-timber^ which is become 
fcarce, and not to be had. 

Ths pradicability of Moulding Timber where 
the Trees grow^ (b as to lave time and carriago^ 

and accelerate the fecuring and conftrudion of 
Ships. 

* • 

C 4 Wmi- 
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Whlther the Forefts, in this way, might noC 
become magazines for timber^ and prevent fuch 
quantities being kept in a ruined ftate in the 
Dock*yards, to the great injury and waftc of 
cimber^and uuncccliary occupation of fpace^ See. 

On the fhorteft time in which a ihip may be 
pot together in this way, 

Thb propriety of Building Ships under Co* 

vcrcd Roofs, as in Venice, and of keq)uig: them 
in their Slips in the King's and Merchants Yards 
when builCj and how far ic may be proper to 
forward them in this way, fo as to admit of their 
being foon completed^ when wanted^ without 
injury to the feafoning ; or, in other words, the 
ftate of forwardnefs (bey ihould ba left in to 
atcain thefe ends« 

Experiments on the Duration of Winter* 

felled Timber, compared with Timber barked 
Handing, and which has ftood two years or more 

^afterwards, and Timber barked after being cot 
down. It is fubmitted. Whether ufing it in dif<* 
ferent parts of the fame Ship, under water, may 
not be the beft means of proving it? — This 
trial was agreed on before I left the Navy* 

Board | 
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Board ; but the multiplicity of bufinefs tranf- 
aftlng there will make the Experiment more 
fatisfaAory in the Hands of the Society. 

On the bcft Conflrudloa of Capftans for pur- 
cbafe and fafety* 

The btd Kiud of Boats, for gciieral ufc, ill 
King's Ships of all Claffes* 

The beft Kind of Pumps for gcnetal ufe, the 

Number for each Clafs of Ships^ and the bed 

Places for fixingahem. 

Memorandum. The frefent Chain-Pump ii 
Hct to be rtUU on in fime of danger. 

The quantity of Iron Ballaft beft adapted to 
Ships of different conilru&ions. The beft Man^ 

ner of Slowing itj To as to procure illUV.crs and 
cafe in the fea^ and room in the Hold, and to 
maintain at the fame time the beft failing qua« 
lities. 

Thb fame as to Shingle Ballaft. 

Tofvhat Extent that very ingenious and ufeful 

plan of Captain Schanic, on the Advantages ot 
Sliding Keels^ may be carried* 

The 
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The bed Conftrudllon for Packets, Storc-fliips | 
Rollers for Hawfe^holes i Blocks of every kind | 
Buoys ; and the moft likely means for Encoura* 
ging the Propagation of ufeful Timber. 

1 AM aware that fome of thefc propofitlons do 
not literally confie within the views of the So^ 
cifiXYy but as tbey have a very near conne^on 
with the iubjccl., and arc more likely to be accu- 
rately examined by them than any other body I 
am acquainted wiib, I have ventured to lay them 
before the Committee^ 

Charles Middlbton. 



To Sir C. M IPDLETON. Bait* 

1HAVE carcTuliy pcruTed tlic propofal for 
eftabliihing a Society for the Improvement 
of Naval Architecture, which you were fo obru 
ging as to put into my hand ; itnce that time, I 
have feen an Address from the Society to the 
Public ; in which they declare, that " They 
have in view particularly to improve the 

^< theories 
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theories of floating bodies, and the refinance 
of fluids : to make obfervations and expert* 
mems thetnfelves; and to point out fuch 
obfervations and experiments as appear beft 
calculated to further their defigns/' 

In this Country, the ftudy of the theories of 
floating bodies, and refifiance of fluids, has been 
totally neglcded. In France, the very contrary 
laas been the cafe ; men of real genius and oblcr- 
vation have employed their talents in improving 
this icience, and have brought it to a confiderable 
degree of pci fedion. What was known in France 
near a century ago, to every perfon who pleafed 
to make it any part of their ftudy, is not, at this 
moment, known in England to many of thofe, 
who, as profeflional men, fill the firft departments 
in their line under Government. 

In order to forward the views of the Society, 
and remove this Nauonal Rcfledion, I know of 
no method likely to prove fo fpeedy and cffedual, 
as by getting fome of the beft French authors, 
who have written on thofe fubje&s, tranflated 
into £ngliih« 
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Mr. Bououer's **Traite du Navlic" is a nrd^ 
hite performance on the theory of floating bodies^ 
and Mr.DuHAMEu's Elements of Naval Archi* 

tedure** deferve the fame cb&ra£ter« on tb^ 
pra&icai part of that ficience* 

TitANSLATfoirs of fuch clafflcal works afe not 

only nccciiary for the information of the Englifli 
reader who does not underftand French, but for 
expianatjon of the technical termS| even to thole 
who do underftand that language* 

In treating on a fut>jc<ft of fo various and com«> 
plicated a nature as Naval Architecture, it 
Is no wonder that even men of genius and ability 
ihould fometitiies fall into errors. But it is a 
misfortune when the celebrity of their names 
makes othcts adopt their fentimcnts without pro- 
per inquiry^ This, I believe^ has been the cafe^ 
in ionic inflances, with thofe two authors. 

Mr. BouoOer alTcrts, that the more canvas 

tluit can be fpread on a (hip, low down, it is the 
better ; as he allcdges it muft have an equal ef^^ 
fort in pufliing her forward, and rend !cis to make 
her incline to one iide. On this principle, be 
ftrongly recommends very fquare yards and low 
msSkSf although he acknowledges that feamen 

u.iiiurmly 
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uniformly affirm, that they find the contrary to 

be chc cafe from experience. Strongly attached, 
however, to his own theory, be epdeavpurs to 
prove what experience rejcds^ 

It is not improbable that this error of Mr, 
BouGVER has been the caufe of many of the 
f rench fhips ot war, and perhaps ch^ £pgliib too^ 
being too fquare- rigged^ 

It is a common obfervailon, and, I bLlicvc,iii 
general a true one, that a top^gallant fail, fet alone 
in jts proper place, will give a Ihlp a greater de<- 
gree of velocity, in a light breeze, than a main 
fail, ice alone m its proper place, in the fame 
breeze, would do. Seamen account for this by 
faying, that there is more wind aloft than below, 
and that fails made of thin canvas draw better, 
in a V-ght breeze, than fails made of thick canvas* 
But neither of- thefe reafons, nor both taken to- 
gether, arc fufficient to account for this effedt. 
The fame thing, I believe, will bold good if the 
experiment were made on a boar, or even on a 
model of three feet long, 

I svspECT it will be found (and it may .eafily 

be tried by experiment), that a imall impelling 
powcr^ at the head pf a maft, will force a (hip 

taller 
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fafter through the water than the fame fmai} 
power applied below, for this reafon. The force 
applied ac the bead of the mad*, which may be 
called the end of the lever, will Si&, upon the Uiip 
in two different ways ; to give her progrefiive 
motion, and to turn her upon her axis in a longi- 
tudinal dircAion. The tendency to turn on her 

axis will be oppofed by the refinance of ihe fluid 

in which (he floats; but that fluid, when the 
prefliire upon it from the ihip's inclination to 
turn on her axis is but fmall^ eafily yields^ and 
by this means increafes the progreffive motion in 
a greater degree than an equal force would do if 
applied farther down upon the iiiail, or on a level 

with the water. But when the force or impuliion 
at the head of the maft is incrcafed to a certain 
degree, this effed will ceafe becaufc the preflbrc 
on the fluid, from the fliip's inclination to turn 
on her axis, is incrcafed in proporcioa to the force 
applied at the maft-head, white the Ihip's pro-* 
grefiive motion is refilled in proportion to the 
fijuarcs of her velocity. 

Ir this be a juft folution of the problem, it 
will follow, that fliort and broad vetfels, which 

have the greateft tendency to turn on their axes 
in a longitudinal diredion, will fooner lofe the 
benefit to be derived from high fails by an in- 

creafe 
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crcafe of the breeze, th^n Jong flitps would do, 
for which, rcafpn they Ihould fpread more canvas, 
in proporcioo, low down, aad U& alofc 

Oh the contrary, a long jhip having much left 
pendency to turn op her axis iq a longitudinal di- 
redion, will continue much longer thaii a ^liort 
pnc to benefit from very high fails. She ought 
tp have taller ma^s and narrower yards, in pro- 
portion , than a fliort and broad ve0cl^ particu- 
larly if ihe has a lopg ^oor« 

It may be proper to confider whether thit 

theory is fupportcd by experience, 

CuTTBRStfrom their greatbreadtbin proportion 

to their length and fliort Hoors, muft have a great 
tendency to turn on their centres in a longitudinal 
diredion* Experience ihews that they find it 
neceflary to fpread a great deal of canvas low 
down ; witnefs their long main booms, reachii^ 
far over their fterns, and bowfprits kept on a level 
with the water. Luggers have often three, and 
fometioies four, low malts, with a view to fpread 
a great deal of canvas low down : experience 
ihews the good effe£b. But a long veffel rigged 
in this manner, would neither fail, work, nor keep 

a good 
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a good wind j and it is for this rcafon that four 
mafts can never be put in a ihip of a great length 
with the fame advantages wi^ch three muft pro- 
duce. 

Mr. MiLLEii, of Ddijujiuion in Scotland^ whq 
has made many Experiments on vcffels at a 
great expence, has not been able to do juilice tQ 
bis own Experiments, for want of a knowledge 
of the principles on which they ought to have 
been niafted. He built a long, flat,- and narrow 
veficl^ and rigged her with four low mafts \ ihe 
did not anhvcr, and it was impofliblc that fli© 
&ould : but bad ihe been properly mafted^ iho 
would, in all probability, have anfvvered his ex- 
pe£tatk>n. He built a veflel upon two long, 
narrow, and quite i^at bottoms : this coniirudion 
required rather tall mafts and narrow yards, but 
he rigged her with five low malts ; the confe- 
qucnce was, that flie tell to Iccwdid in the moft 
moderate breeze with fmooth water ; flie could 
only fail large, yet the coniirudion of the veffci 
was not improper for keepi ^ a wind. 

The generality of the Ihips in the CoaUTrade 
are rather long, and particularly fo in the floor i 

this confuuclion, according to the foregoing 
theory^ Ihould anfwer beft with tall mafts and 

narrow 
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ifiarrbw yards; and Experience has taught them 
to rig their veiTels in this manner. Some people 
imagine that they adopt this method for conve- 
nience in narrow channels $ but I have been 
ftflured by many of them, that they find their 
veffcls fail better, and keep a better wind, whca 
i^^cd in this mannen 

Thbrs are a kibd of Dutch Veflels, very long, 
flatj and narrow, which may conftantly be icen 
in the river Thames, and which fail and work 
very welU Experience has taught the Dutch to 

rig thofe vcffels high and narrow ; the foot of 

their fails do not extend ovei more than two thirds 

of their length-, they aie galUui- rigged, with a 

fmall mizf n clofe aft. 

I HAVE obferved, in Holland, that they do not 
fix the rope by which they track their veifels, on 
a line with the men or horfes which drag them, 
but con^derably higher up on the maft. But if 
they were to drag a globe through tlic water, 
they would find it necefiary to fix their track* 
rope at the furface ; if an oval figure, a little 
higher ; if an oblong of great length, confiderably 
higher ; in order to obtain the greateft velocity 
with a given force. 
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V^'hat I have accounted for by the incUnatioit 
which (hips have to turn on their axis in a longi- 
tudinal diredion, Mr. BoycuER has imputed 
wholly to the refiftance of the water on the Ihip's 
bow« If he had been right in this conjedure, it 
would have tbllowedy that the more canvas fpread 
low down, on every kind of veffel, the better: 
Experience demonltrates that he was wrong, 

I FS AR I have fatd too much on this fubjed for 
a bint, and, perhaps^ too little to be perfe&ly 
undciitood. Yet I think this hypothcfis of fo 
much confequence, for regulating the fize of 
mafts, yards, and fails, that it was neceffary to 
explain myfelf at fome length, efpecially as I 
believe the idea to be perfedly new. If I had it 
fairly proved by feme fimple and eafily-made 

Experiments, I Ihould be inclined to give a De* 

nionftration, with fome account of the advan- 
tages which may be derived from it, in mafting, 
and juftly proportioning the fize and fliape of the 
fails, &c« to the Society or to the Public. 

Some errors in Mr. Duh^imel's book might 
nkewife be pointed out, if this were the proper 
place; but it may be fufficient tO obferve, that 
tranflations of fuch books ought to be attended 
with notes written by fomc able hand, to point 

out 
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out errors, and prevent the readers from being 
led into miftakes, by adopting their fentiments 

without proper difcriminaiiou. 

The perufal of fuch books muft, however^ 
convince every reader, that the fubjeft has bcea 
carefully attended to, in France, by phiiofopbers 

and men of fcicncc ; notwithiianding which ic 
feems far ihorc of perfedion. 

The difficulty and expence of accurately mak- 
ing a fufBcient number of Experiments, even on 
a imall fcale, with the impolTibility of doing ic 
on a large one, has greatly obftruded knowledge 
in this branch of fcience* 

To remove this difficulty as much as poffibic, 
ixiuft be an obj^^ of the firit uaagnicude, in pro- 
moting the views of the Society. But to at- 
tempt it on too large a fcale would not only ex- 
hauft their funds, but greatly limit the number of 
Experiments, and difcourage the Artifts. 

If fuch conliderations have any weight, would 
it not be proper for the Sociity to offer a 
faandfome Premium for the bell plan of trying 
Experiments on a fmall fcale; fuppofe on Models 
of two, threc^ or four, feet long } 

Da NoNB 

niriiti7ed by GoOgl 



( $6 ) 

None ought to be tried on a large fcalc hut 
fuch as cannot be determined on a fmall one, and 

that proQiUc fome improvement worthy of the 
cxpcnce. 

As the apparatus for trying the degree of vc- 
locityy either in a dired or oblique line, muft be 
different irom that which is adapted ior trying 
the comparative degrees of rolling and pitching^ 
of proving whether a maft will give way at the 
exad height of the metacentre found by calcu-* 
ktion, &c. would it not be proper for the 
Soci£TY to give a tAEMiuu for each? 

As Plans and Models may be formed in as 
great variety as the Artiils huvc diiicrcnc ideas on 
tKisfubjeft,theSociETir will probably find^tbat 
having them, in all cafes, made of wood, muft be 
attended with a great deal of trouble, lofs of 
time, and diihculty of making the ueceiiary aU 
tcraiion, cfpccially where they wilh to add to any 
particular part, in order to know the difiercn£ 
eSedt that fuch addition will produce. 

If any dudile matter, ht to make Models, of 

a propcf dciUity, and of a LwaIuic ihat would 

eaiiJy take and retain the form given ti^ it, could 

be 
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difcovercd, it might perhaps be worthy of a 
Premium, 

EiTPKRiMBNTS ihould be iirft made on bodies 

of thcmoftfimple figures^ as ihey will be found the 
propereft for difcovering any fingle quality ; and - 
even where more qualities than one muft be 
united, Hill, the fimpler the figure, the better 
chance for being accurate in making the Expert*' 
ment. But, where all the properties of a fhip 
are to be taken into confideration, as united in 
one body, the Experiment muft neceii'arily be 
made with the Model of a Sbip« 

To iUuftrate my meaning by an example: 
Suppofe it were required to know, whether a 
floating body partly immerfed, like a Ihip, in a 
jfluid, and fliarp towards each end, would meet 
with a greater or lefs rcfidaiKe iiom that fluid, 
with the extreme breadth in the .middle of the 
length, or toward one end of it i the moil fimple 
figure, on which to try this cxperimenr, would 
he, a Model of a given length and breadth, 
ihapcd like a wedge towards each end, and 
placed on edge in the water, having the (harp 
ends perpendicular to the horizon. This Model 
might be tried againft another made of the fame 
ipatter, and of equal weight, length, breadth^ 
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and depth, buc having the extreme breadth 
towards one end : the refult of the Experknent 
would be much more to be depended on, than it 
would be, were the fame Experiment to be tried 
on the Models of Ships ^ which being fo compli- 
cated, matters foreign to the Experiment might 
afied the ifTue of it. 

I HAV£ been more particular on this fubjed, 
bccaufe it has been ufual to try on the Models 
of Ships properties common to other floating 

Ijodics, which might liavc been better alccitalacJ 
OQ Models of a fimpler lhape* 

Mr. DaHAMEt gives the angle made by dif« 

fcrent fliips bows^ with a view to aicertain the 
propercft angle for divldinc^ the fluid, by com-* 
paring the reputed chara&er of the fliips for 
failing : but nothing can be more vague ; this 
angle can only be ascertained by Experiments 
made on bodies of a Ample figure : the refuU 
will hold good in liiips. 

If the Society Ihall caufe an artificial pond or 
bafon to be made for trying Experiments, it 
fliould be broad enough to admit of a good many 
Models at the fame time, that a comparative trial 

O^ay be made of Models of equal weighty length, 

breadth. 
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breadth, and depth ; the bodies of all being 
compofed of the fame homogeneous matter, the 
form alone being left to the artiit. The centres 
of gravity might be regulated by a lead keel of 
equal fize and weight affixed in the fame manner 
(o eacb« 

A Premivm Ihould be given to the Artift wlio 
produced the fafteft failcr; a greater Premium if 
ihe iikewife made the greatefl refinance in a fide 
diredlion, or kept the bed wind ; and the 
CRRATBST Prsmivm, if, to the other two pro* 
perries^ ihe made the greate(t refinance to a rolling 
motion, and fooneft became at reft* 

Of all round ihapcs, a globe, having a bias, or 
its ccnirc of gravity In a difierent point noai the 
centre of the fphere, muft be the ihape the mod 
liable to roll Ipng and deep in any dire^ion ; and 
for the fame reafon, of all long bodies, a cylinder 
muft be the moll liable to roll long and deep 
from oiic fide to ihe other. Ships ought not to 
roH long and deep, and therefore ought not to 
be of this ihape, unlcfs fome advantage ai iles from 
it of iliil greater importance ; which I believe is 
not the cafe. Notwithftanding this confidcration, 
many ot the largeft Bnri(h iliips ol war (not 
copied iium French models; have ihcli: aiidraip- 
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frames very near a half circle; the confequence 
is, that they muft either roll very deep, or bring 

the centre oi gravity too high for prcierving a 
proper degree oi liability when uadcr failj Ihips 

ought therefore to have a pretty ftraight futtock : 
or, if the draught of a midlhip-frame^ which I 
have the honour to lend you hcicwltb, is on a 
proper plan, they ought rather tQ have a curve in 
the oppofitc dlrcclion. I have (hewn this draught 
to Mr. RuL E, the Mafter-fliipwright of fVoahmtlh 
yard^ who approves of the plaa, and fays, .lhip^ 
might eafily be made of this fliape, by a little 
addition to the outfide, without requiring addi-^ 
clonal knee-timber for forming the angle betweeq 
the floor-timbers and the futtocks* 

The vcffel was built in the Eajl-Indies^ and, 
I was told, not only failed remarkably well, bui; 
did not loU like other fliips i which I can very 
well believe. I never faw the draught of any 
other part of her body, but 1 have been informed 
that Mr. Miller, o( Dal/winlpn, has the whole *. 

To procure that, and to learn Jier properties 
and defcAs from good authority, as Ihe deviates 

fo much from the common form, may be aa 

pbjcft worthy of the SociLi Y. 

• Theie is a very accurate Model of thit Veflfel t% the. 

EaA-lndia Houfc. bcc tlic Flan ai the End of the Letter. 
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Thb common argument in favour of a roun4 

futtock is, that it increafes the capacity, an4 
makes the fliip more buoyant. But this property 
ihould rather be obtained by increa^ng bee 
)cngth, or continuing a number of her frames 
|i-midihips of an equal area, 

Ir a (hip of €4 guns were to be cut in tlsm 

middle of her extreme breadth, and made as 

long as a ihip of 74 guns, having her malls and 

yards properly proportioned, flie would carry 

ber guns higher than ihe did before, and, pro- 
bably, fail fafter than any other two^decked llu^ 
in the fervice^ 

The idea that ihips ought immediately to taper 
pr become narrower from the midihip bend or 
frame, that the clofing of the water behind them 
may puib them forward, is a vulgar error; that 

the lhapc ui Fiflies ought to be copied in lliips, 
is another \ as the analogy does not bold good^ 
Yet thofe two ideas have occafioncd great blun- 
(lers )n Nayal Arcbitedure. 

I NEED not tell you, that an immcnfc expcncq 
has been incurred by fpringing and rolling away 

piafts. A very great part of this might have 

]^eea fayed, if the proper forms bad been given 

to 
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to the ihips bottoms and upper works; the 
iocaicr to reHft roiling, and the latter to bring 
the metacentre (as Mr. Bouovbr calls it), or the 
^hanging-centre, as the name implies, high up 
upon the niatl when the fliip rolls deep ; which 
is to be done by making the extreme breadth 
lome height above the water. line, and continuing 
k as high as the fliip is likely to roll deep. A 
Cutter, which Ipreads or continues to increafeher 
breadth to the top of her gunnel, would never 

mil away her maft ; and it would be a very eafy 

matter to make the lower mafts of frigates, or 
even two*decked ihips, very fecure agatnft it. 
But moil of our large ihips are of fuch a con- 
flruftton as to place the metacentre a little above 
the deck^ when they roll deep, all above adiing 
as a lever to make the mail give way at this place: 
experience Ihews that it has too often the eifed:. 
All Builders of large Ihips^ or rather thofe who 
form the draughts of them, as well as Maft« 
makers, ihould be mailers of this fubjed. 

I a EG leave to fay a few words on the polition 

in which mafts ought to ftand, in order to lavouif 
the trim of the veflel. 

According to the theory which I have laid 
down, that Ihort and broad veffels, being apteft 
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to turn on their centres in a loogitudinal dlrec<» 
tion, require to haw the impulfe which drivci 
them forward, efpecially when they fail faii» 
placed low down; it will follow, that the. mafta 
of fuch veffela Ihould ftand in a direAion favour- 
able for producing fuch an cffeft. Short and 
broad veiTels which have but one maft, or evea 
when they have two, that which is placed near 
the centre of the vcffel Ihould, for this purpofc, 
rake much aft. Long lliips with long &oo£B 
Ihouldhave them upil^lu, 

£xp£iii£NC£ favours the theory. 

As it IS neceflarv to calculate with as much 

precifion as poflible, even from the draught of a 
ihip of war intended to be built, the weight of the 
column of fait water that ihe will difplacc, in 
order to afcertain from thence, with as much 
precifion as poilible^ the height that Ihe will carry 
her lowetTdeck ports out of the water; for this 
purpoie it is neceiTary to know, with the greatelt 
exaflnefs, the weight of a cubic foot of fait water. 
It has been often tried, but both French and 
. Englilh authors differ a little from each other un 
this fubjed. Perhaps the Society ihould be at 
fonie pains to have it accurately determined : the 
method which Mr. Dvhambl ufed for that pur* 
l^oic may be found in the Preface to his book. 
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Nothing has tended more to impede the ex* 
tenfion of the knowledge of the Theory, or 
Scientific Part, of Naval Architedure, among 
thofe Profeffional Men in this Comury who rife 
to fill the higheft offices in that depanment, than 
the very coniratfted mode of their education in 
the King's Yards, where they certainly learn to 
become excellent PraAical Ship- builders, but 
have, in general, a very limiced knowledge of the 
Theory on which it is founded. As it is no part 
of their duty to form Draughts to buiid from, it 
becomes a fmall part of their ftudy. The con(e- 
quence is, when they come to fill that department 
where it is thcli duty, a want of Ikill to make 
improvements obliges them to copy the errors 
of their predeceflbrs. This conveys no refieccioa 
on the gentlemen themfelvcs, but fpleljr on the 
l&ode of th^ir education, 

With a view, I fuppofe, to remedy this evil^ 
the Society have propofed to ^'aflift young per« 

fons in the attainment of this moft ufefui art,^ 
and even to affift in forming an Academy for tha^ 
purpofe. 

In either cafe, the principal parts of education 
will be : 
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Aritrmitic in all its bnmches, piidoiUtly 

^ it lekites to Menfurauoa : 

Algebra ; 

Drawing^ efpecially asU relates to dcUacatiog 
Ihips, or tb€ parts of which they arc compofedf 
upon a plaoe: 

GlOMfiTAT : 

TRIGONOMEi .^V : 

I 

Conic Sections, and .Mathematics in ge- 
neral, particularly as they relate to Naval Archi* 

E?fiN Civil Architecture Aould be taught, 

as far as it relates to ail buiidiogs necelTary in 
the King's Yards : 

Emgimseriiig, for the fame reafon, and 

M£CHANics, efpecially as they relate to Naval 
Engineering : 

Fortification, as it may relate* to fecu- 
fing yards, &c. from ac tacks by fea, floating 
batteries, Sic 
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I HAVB omitted thofe branches taught in the 
Yards, as part oi the educatioa ihould be there^ 
and part at fea» 

I SHALL only add, that, as Men of Science are 
not always mea of wealth, the Sociatv may, 
perhaps, find fome advantage from admitting 
fcme Honorary Membsrs, for merit only; 
twenty pounds worth of information being worth 
twenty pounds in money* 



I have the honour to be, 

SIR, 

Your moft humble fervant, 

CHARLES PATTON, 

Woolwich, 
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9 

MlDSHlP-FRAM£ of thc SnOW Co&NWALLIS of 

300 tois 

Length 84 feet. 
Breadth 2 7 feet. 




* Referred to» ia p;igc 40* 
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ARTICLE IIL 

TO THE SECRETART^ &C* t 

S I R» Carfcr^nay jAimirj the 3dy 1792^ 

IN conlequence of a requiBtion in an Tlddrifi 
$Q the PubUc^ efr. ior a new method of alcet- 
taining a ihip's burthen, by which the three 
principal dimeolions of a ibip mull be obferved, 

1 have at my leilurc-hours and by way of ainuic- 

ment undertaken that problem (as variety of 

iludy is pleafing), Regardlefs of the premium^ 
it would afford^ me the greateft pleafure, if this 

my undertaking fliall give any fatisfaclion. 

It contains two different ways of calculating a 
fhip's burthen : the one I have confidered ufeful 

when contrafting for the building of a Ihip ; and 
the other when the queftion is, What quanuty 
of weight in goods a veflel pofitively can carry ? 

I ALSO annex the ufual method of meafuring 
Ibips in Sweden. Neither of tbefe methods do^ 
anfwer the requcil of the Societyj as I cannot by 

any 
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any other means find out how to ezprefs a Ihip's 

depth, but relative to the breadth, length, or 
bothy from which the depth neceflarily will be 
loft in the exprcflSon. You will find more ob- 
jedions pointed out in the operation. A houfe 
may be built two^ three^ or four ftories hi^^ 
and each ftory as high as you pleafc, without 
fcgard to length or breadth, but with ibips it it 
not fo. A frigate will never be a three-dcckcr« 
I have the honour to be, Sir^ 
Your humble Servant, 
(Signed j R H. af CHAPMAN. 



ON rSE MEtHOD OF ASCERTMNING A 

SHIFs BURTHEN^ 

IN England ic is yCual to mvltiply the length 
of the keel * by the extreme breadth of the Ihip, 
and this again by half the breadth (inftead of by 
the depth), the produft of which divided by 94 
is then deemed the vefiel's tonnage. This me- 
thod might do tolerably well, although it does 
not include the depth ; . becaufc it is not to be 
fup^)oied, that any one Ihould be fo abfurd,^ for a^ 

• FortomiBge* 

Vol. I. E little 

^ Digitized by 
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lictle gain, to give the vdTcl more depth thnm 
would aofwer the other two dimenfions, fince in 
mighc lender the ihip ufelefs. But on exaniining 
into the manner bv which the lennjth of the keel^ 
is aicertainedy we ihall find the above method 
highly erroneous. For the rake of the ftcm isk 
reckoned i of the breadth^ and for the rake of 
the ftern-polt if of the breadth. When thefc 
two are added together^ and fubftr^ded from 
the length of the vcScl on the lower d^ci^,, thea 
is the remainder faid to be the length of the 
keel for toanage* 

Let the vejOel's length on the lower deck, or at 
the height of the wing tranfom — L ; the ihtp'$ 
breadth midihips =: B. Now i^i^it% the 
length of the keel is therefore = L — 
which multiplied by the breadth, and again by 
half the breadth, and divided by 94, gives 



r x— , which is then ihe ihip s tonnage^ 

^ " N 

94 

If this is made a Maximum, then ihould the 

Ihip's tonnage be giwuteft when the breadth is 
1^ of the length (L) i apd if the (ao&e quantity 

* For conoa^* 

I T x>i I. . » r • I. C for e^^T fo«>t wmg 
f I n Merchants' fcrvice 3 iDch.\ jrtDfom it above the 

in King s fcrvicc ^ ai J pcr-cdge of the rabbet. 



IS 
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,,,0 nr. a-lJed together, and (MncU from 
,KMc,,Sth of the vcircl on the lower deck,, then 

]j me remainder 
kLcl lor tonnage. 

U.!.vc/r.-s,cngrhon.hc.owcrdecMu^ 
. 1 • •rnrrhcwlnetranlom=:L» 
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h made =s Q, then the ihip cannot cirry any 
bunhen when the breadth is 45 L. This I fljali 
iuily iliuitiate by the following Figure* 

Suppose 4Lov loofecttobetheveflel'slength', 
JB, AB, ^ fi, or 1 o, 20, 30, &c. different breadths 
to the fame length (too). If then the veffel'* 
tonnage is calcuJated as above for every different 
breadth, then muft all the correlponding ordi. 
pates BC,B C, B C, &c, aprefs the fhip's ton- 
nage. By this Figure it appears, that when the 
breadth is 92 feet, or of the length, then is 
the ordinate B C iongeft,^ or then the veffcl 
carries moft weight. But as the veffcl become* 
broader, the burthen decteafes ; fo that when'thc 
veffel become; 138 feet in breadth, or « of its 
length, theq it cannot carry any burthen : and if 
lu brcadtlx be greater, it wiU carry lefs than 
nothing. All which fhews that the rule is 
erroneous i nor can there be any-thing more 
abfurd than to fuppofe, that the part of this 
Figure which is within the ticlced line, contains 
fomething, bwt that the whole contains nothing. • 
Thefe errors, however, are not very apparent 
bccauie the breadth of a fliip of 100 feet in 
length, for inftance, feldom vanes more than ' 
between .5 and a8 feet, and lb on in proJ.ortion 
with refpeft to larger or fmaiier Ihips. Ncver- 

• See Plate annexed. Digitized by Google 
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tholefs, tUbougb this variation is not great^ ftill 
it is productive of 4 greater number of tons in a 
broad than in a narrow veflel, though the produft 
of the length and breadth fimply aiay be alike in 
botK. 

But It is ihe Builder that makes an cftiniateof 
the buUding*expences of a Ihip, and this coft is 
in proportion to the produ^ of its length, 
breadth, and depth ; the Ihip may be broacki oi* 
narrower ip proportion tp its len^th^ when the 

produd is alike, the price is nearly the fame; but 
as It appears eafier to judge of the difference in 
the price when fixed on the number of tons^ 
which is done by dividing the fum that the fliip 
cods by the number of tons that are produced 
by (he rule adopted^ by which e^ch ton of a 
broader ^ip will coft lefs than each ton of a 
narrpv^er^ th^ buy^r therefore gives the prefe- 

reoce to 4 brpad ihip)» asi he imagines that be 
gains by it, not knovvipg of the circum^ancp 

that lies bid in the erroneous rule. If therefore 
what is thus calculated is to (^ainta\n the name 
of tons, then every tod is fipaUer in a broad 
vcfiel t^a(i in ^ narrpw pne^ In coniequence of 
this he neither gains nor lofes by his choice, 
but it is attended with the ill cpnfequence qf 

building^ 
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building ihip3 too broad in proportion to their 
length. 

I AM ilifonned th&t It has httn thought pro^ 
fiuble to build fhips extremely broad, aod 
immediatelf, or fome time after, put them into 
dock to be lengthened ; but how far it is profit 
table, calculation will lheW| when the coft of 
lengthening the fame is known; It is therefore 
neccflary to put a flop to fo pernicious a pra^ice, 
which fiiouU be done by forming another rule. 
The coft of a iliip is nearly in proportion to its 
outer furface multiplied by the thickiiefs of its 
fides ; but as this th^ckneft may be conhdered in 
proportion to one of the dlmenfions, fo it may 

be judged that the piroduft of lengthy breadth, 
ahd depth, gives the pro|lortional coll. Never- 
thelefs a difficulty attends this, nirriely, the length 
and breadth can precifely be hxed, but the 
lieight or depth not altogether fo eaGly. For 
inftance, if 1 Ufe the depth of the hold as the 
third dimcniion^ it nlay happen, in cohfequence 
. of the cargo which the veflel is tb carfy, that the 
lower deck has been laid a foot higher or lower, 
although its length, breadth, and the whole of 
the height, remain the fame without any alte* 
ration i the cxpcnce of building equally the 
fame, asalfo the bunhen.; but the difference of 
the height of the deck incrcafes or decreafes the 

E 7 Digitizcpj.Q.^^ie 
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produd, and confeqiiently the price io propof- 
tioD« In like manner it a£ts with regard to the 

U] per deck. Should the height of the vcirci^ 

from the kelfon to the gon-wale be taken as the 

third dimculion, it will be found to vary as much 
as the former. For example, the gun^wale 
might be made half a foot or a foot Icis iiv 
height, and that added to the gun-wale after the 

fiiip is built, which of courfe would make it coil 
lefs than if that height was included in the caK 
culacion. U that part of the ihip which is im* 

iiicrkd when loaded fhuuld be ukcn as the third 

^imenfion, then would it depend on how high 

the water-line ftands marked on the draught up 
to which the ihip ought to be loaded, which 
might alfa be higher or lower. It Is therefore 
better to inftitute a rule, which, although not 

• 

totally eudt, is itill determined, and not fubje& 

to diff utes or confufion, 

I SH AtL therefore propofc, ihatthe fliip's height 
or depth (hould be taken in a proportion to the^ 
two precife or determined dimenfions, nameljr, 
as the fquare root of the produd of the length 
and breadth. If now the length and breadth be 
cxpreHed by L and By then mull the depth be in 
a certain proportion to L B I, without regarding 
kow great that quantity may be. This 

ought 

. kjui^ jcl by Qoogle 



f 55 ) 

Aught to be multiplied by the length and 
breadcby that is, the number of tons lliaU be 



L£ i X BL==, iTPi. This expreffion is a 
fblidity or concent which charadcrizcs the fise 
of the ihip) in which two of the principal di^ 
menfions are equally involved. To make prac- 
tical ufe of this expreffion for the p iirpofe of de- 
termining a ihip's burthen in cons, and at the 
fame time that it fometimes agrees with the old 
methodi tt will be necefiary to find what pro* 
poriion the breadth bears to the length, agree- 
ably to the old method of determining the ton«> 
nage when the contra& has been equally bene, 
ficial. Suppofe the breadth to have been of 
the lengthy or the length to be lOO feet when the 
brtadth is 26 ^ feet. According to the old 

2 

method. ^ joi.78 tons ; 

94- 

therefore ^^^^^^^^ ^^301,78 ; where xzziSZ. 

In coakquence of which the fixe oi t^c Ihlp in 



Ions always ought to be ezprefied by, 



45* 



Thb depth of the ihip is not mentioned in 
thisexprefiion for the reaibn already alledged, thtt 

E 4 no 
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no one is fuppofed to give hU Ihip t dtfpto* 

portionatedcpthj as the lengthening of it will not 
remedy the evil« To (hew how this expreffion 
reprcfents iifelf ia a Figure compared to the 
former. 

Let the quantity of tons T. NovT 
AiiJzz—xBi = Ti let L beconftant, then is 

the expreffion a parabola whofe vertex is in A, 
axis A E, ordinate AB st abfcifla BD = T, 

the parameter = the exponent = i, and 

Li ■ 

the equation will be ^-2 X 5* = 3. 

Ir the ordinates AB, AB,A B^ &c. =± J6f to, 

30, &c. exprefs different values of B9 thefe 
will produce the correfponding number of 
tons (T) ^B BD. B D, &c. This Ihcws 
the error of the old method, bccaufe the number 
of tons with 30 feet breadth is 3 74 1, and accor* 
dmg to the new rule 363I, that i$» xi tons too 
much, and with 20 feet breadth according to the 
old rule 182, but by the new rule 1989 which is 
x6 tons too little. All this is only to characterize 
the fize of a (hip, the better to judge how to 
contra^ for the building. I am confident, that 

if 
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if the above exprefljon 27^ ^ is adopted for tht 

propofed purpofe, it will never be attended with 

any ill confequence ^ except whea ia adjuftiog 
this matter ic may happen that the diviior 
becomes fubje£t to fome alteration* 

It is irnpoffible to afcertain a Ihip's zSbxil 

burthen twin the principal dimenfions^ that is, 
by the prodtid derived from length, breadth^ 
and depths beCauie two Ihtps may be of ab equdl 
length, breadth, and depth, but greatly differing 
with regard to tonnage, owing to the greater or 
Ici'h iharpnefs of the bottom, difference in the 
upper works, rigging, and fo forth: another 
method is therefore 10 be fought. 

To afcertain a (hip's adual burthen, there is 
Hhother method befides that of determining tb« 
folid contents of that part of the Ihip's body 
which by the loading is to be imolerfed, becaufe 
the weight of the burthen which ic can carry is 
equal to the weight of that volume of water 
which it forces from under it. 

It depends therefore on finding the folid cofi« 
tents of that pare of the fliip's body which is 
between the water-line whea empty, and the 

water- 
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Utater-liQC wbeD loaded. If that part of theihip 
which is to be funk down had the form of a 
parallclopiped^ or if ac both ends equally as 
broad as midihips^ thca nothing further would 

be to do than to multiply the length by the 

brcadih, and this again by the height which is 
to be immerfed by the loading ; which produA 
multiplied by 651b. (w^ich I fuppole to be the 
weight of a cubic foot of fait water J, and di- 
vided by as^o lb« (which I believe to be the 
weight of a ton), would give the Ihip's burthen 
in tons* But a ihip never has fuch a form as 
to be compared to a parallelopiped, but ifi 
roundiih at the ends, andnanovvcr do^vawards, 
and therefore lefs« 

■ 

To difcdver this leiTcning or ihape cannot be 
done oiherwife than by procuring draughts of 
ihips that are more or lefs iharp. On thefe 
draughts draw two watcr-iincs, the one to flxew 
when Ihc is loaded^ and the other when empty^ 
and on confidcring the ihape of the ribs it will be 
cafy to find the foltd contained betwixt the two 
lines. It is alfo necefikry <at the fame time to 
know the area of tlicfe two water-lines. If the 
length of the upper water-line is » I, its breadth 
midlhips and that fpacc or depth of the 

ihip which the loading fliall immerfe = let 

the 
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the product of /, d, in each draught be= P, 
tnd the real folid contents between the. two wa* 
tcr-lines, as found by thofe draughts, = theii 

b ^ 10 be ufed as a coefficient for the meafuring 

of all fliips. Arrange thefe ^ (which are dif* 

covered by the draughts under certain claffcS| 
and begin with the fuUeft in this manner. 





1 1 


2 


3 


4 


5 


6 


7 


8 


9 


10 






1 X 


1 


1 


1 


1 


1 


1 


1 


t 


P 


11,097 




».«53 


1.181 


i,2og 


<.«37 




M94 


1,322 


.1,350 



I have here fixed on ten different claffes^ but fix 
or feven might have been enough, as ic is very 
difficult for the eye to difcern thefe difierences to 
a nicety. The King's * order rcfpecliug the mca^ 
furing of ibips will explain my meanings 

To obum, in confequence of this, a fliip^t 
burthen in tons, it is requifite to multiply the 

value of ^by t.Hv (77.frr}> which makes the co« 



efficient for the firft clafs t^tttt x nhr «*a iV^ for tht 
fecond clafs T.iTjXnirrs^vs, and fo on, which 
fumiflies a divifor for all the ten clafles, viz. 



Claflet 1 t 


• 


3 


4 


5 


6 


7 


8 


9 


10 


Diviforsl 39 


40 


4» 










4^ 




4« 



by which L £ D (of the Ihip that is to be 

? Of Sweden, 
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Iheafured j is to be divided, and die divifor to btf 
chofea according to the fulnefs or fharpncG of thd 
Ihip. 

■ 

EXAMPLE. 

Suppofe that a fliip's length hy the upper 
ivater.lme from its two ej^trcoies i$s= 132 feet 
Und Its extreme breadth clofc under the main 
wale 34 feet and tbac pare of the height 
which is to be immcrfcd by the loading = 6 i 
feet = 2)4 

SuFpbsB alfe that this ihip, in confequence of 

its fulnefs, is conformable to the iifth clafs ; the 

burthen is then 13^ xs^x^^ - 1 • ► rr .k- 

~ — ' ^7^ ii tons. If this 

43 

vefl'el bad been iomewhat iharper, fo as to be 
confidered of the fixth clafs, its dtvifor fliould then 
be 44f which woiild hare made the burtheii 
663 ton ; and If immcrfed more than 6 i feet,- the 
burthen would have increafed in like proportion. 
Furthermore refer to the annexed Ordonnance for 
sneafuring of ihips. 
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EXTRACT OF THE KING*S ORDER RE- 
SPECTING THE MEASURING OF SHIPS, 

^RINTEB IH THt YEAK I^jB^ 

ALL Mcnfuration is to be done by theSwedilli 
foot ; and the veiTd's burthen to be marked down 
In lads, each to be confidered in weight equal to 
eighteen fkeppuxid iron weighty ^^ times 

II. 

The vefltrs length to be meafurcd pn the 
higheft water-line when loaded from the fore 
part of the rabbet of the ftem to the aft {)art qf 

%hc rabbet of the ilcrn-poft, 

IIL 

The Ihip's breadth is to be me;ifured in mid* 
ihips witbout«Voard clofe up to the main >^ale. 

- The height ta be me4rMred frqm the furface o| 
the water without-board, up to that mark which 
deterfniQ€s how deep the yeffel wiU fwim whea 
completely loaded. 

-fQfSwrfou ^^^^^ 
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V. 

Multiply thefc three aclmeafuremcnts by 
each other^and divide the piodud: by 1 12^ ihould 
the veiTel be of the ufual Ibape, and neither too 
full nor too iharp at the ftem and ftern : if the 
vcOcl is iharper the divifor muft then be greater^ 
and if fuller a little lefs, as pointed out to the 

meafurer in the feparate inibrudiona* 

VI. 

> If the ncceflSiry provifion, water, wood, and 
utenfils for the voyage^ Ibould not be on board 
when the ihip is meafufed, and which weight 
does not adually belong to the burthen that the 
veflcl is meafured to ^arry^ then it is neceffary ta 
dedttft from the calculated byrthen of lafta aa 
follows : 

Pp a ve/Te} of 5^0 lalls is allowed ii lalh dcduclion : 



2$o i ditto 

:^QO II. ■■■ ■■■ ■ II 6<}dktO; 

150 J" -' 5 ditto 

lOO " ■ ■■ i . i- 3Tdiuo 

$0 2 ditto 

60 I I" 1 ditto 

■ ■ ■■ 1^ ■■ ■■■ ^ ditto ; 



and fo on in proportion in fuch veflels as arc not 
coincident with the above denomination; but 
fliould any of the articles mentioned be on board^ 
tl^e dcd^dUon will be kls in proportion. 

VII. Shoulsi 
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viu 

Should one or more of the neceflary cablet 

not be on board when the veflfel is mcafurcd, tbca 

(he following deductions are to be made ; 

For an it ludi cable 95 ikeppnsd ; 
1 7 ditio — sa ditto s 
16 ditto ao ditto ; 
15 ditto — it ditto I 
14 ditto — 16 dittos 
13 ditto— - 14 ditto; 
iaditto — J2 ditto; 
11 ditto lodtttoi 
10 ditto— t dittos 

^duco— » 6 ditto; 

8ditio--i^ 5 ditto { 

7 ditto ■ ■■ ■■ 4 ditto; 

^ditto^M 3 ditto; 

5 ditto — > 2 diuo I 

^ ditto— idittoi 

is iron weight, 

VJU. 

Should one or more tndiort be wanttDg« 
their weight is to be dedudcd ia proporuoa 
to the veffers fizc, 

If the vcf&l*s fails arc not do board, the de- 
dudion from its number of Ufts iji to be at 

follows : 

On 
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pil a veflel of 3 5o]Iafls ^ (keppund 3 
300—— 13 ditto; 
4 $0—11 ditto; 
joo— XI dittos 
150— —to ditto; 
joo 9 ditto; 

80— 8 ditto; 

60 ■ 6 ditto ; 

40— 3 ditto; 

All iron weight t 

and lefs in proppriio^ wiie^ fewer Tails ^re wax^^ 



If the vcffel is built to carry guns confiantl/i^ 
^nd that none^ or part of them pnly» are on boardj^ 
then a dedudion for cauaan^ ^arr^ages^ gun^uck^- 
ling^ &c. is as follows : 

For all poonder with iu reqoiiitet 1 3 fteppoad ^ 

8 I ■ 10 ditto; 

6 . . ■ 8 ditto; 

4 , ■■ I ■ 6 ditto; 

3 ■ 4} ditto; 

— : — i > ■ at 

^ iroo weight. 

xr. 

Should the veffel, when meafured, have h% 
ballafl on board, then that weight muil be afcer- 
tatned^ and added to the number of lafts found ; 

but it is beft to meafure the vefleL before, it 

baiiailcd^ if convenient. 
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XII. 

The Ihip's meafurer having duly confidered 
the foregoiog circumftances, and in confequence 
thereof afcertained the vcflel's proper tonnage to 
a certain depth, fore and aft, when loaded^ he is 
then to make an entry of the foregoing in the 
Book of Admeafurements given him for that pur« 

pofe» which book is run through and fealed with 

the fcals of the Court of Aldernicn and theCuf- 

tom-Houfe ; he is alfo to enter the number of 
lafts requifite to immerfe the veffel, progreffively, 

from one foot at the begioaingof the loading till 
when completed, and alfo to fet down how deep 
ibe lies tore and att when unloaded. — He is to 
deliver copies of the fame with fpecific calcula- 
tions^ admeafurements, and dedu(ftions9 of all 
this, to the Court of Aldermen and Board of 
Cuftoms within two days after meafured, that 
the fame may be examined and fan^ioned. 

XllU 

Should there be any-thing to be obferved by 
the parties, the fame muft be made known at 
, the refpe^vt places, within eight day^ after the 
delivery, at the expiration of vvhich time the Ihip's 
regifter will be made out, and the approved caU 
Voi,. I. F culation 
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tulation of the tneafurcr annexed to the fame^ 

and to be kept on board as the ihip's inventory^ 
Thefiime it to beentered with all the calculations 
10 bound paged books^ and alphabets thereunto 
annexed, in the Court of Aldermen and at the 
Cuftooii^bottfe* 

Whereas vefltls when old and foaked through 
by the water^ cannot carry to much as when newy 
k is therefore rcquifite to meafare the veflel 
every tenth year in like manner aa ezpreiled in 

the twelfth feCtion. 



Information for the shjps 

measurer. 

. I. 

INSRUCTICNS for the fhip's meafurer for 
the better performance of bis duty« 

Hfi is (o provide himfelf wiih a five or (ix«fooC 
rod, and a two-toot rule, which arc to be tUviJcd 
into decimals^ that is» each foot into ten parts or 
inches, and each inch into ten parts or iines > he 

muii; 
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Inuft alfo be provided with a broad tape of about 
Coaltiar or 160 feet long, and about an inch 
wide ; which, being painted on both fidca with 

oll-coiour, is to be marked wuli feet, and may 
for convehiency be wound up bn a roUor* 

The rod and rule arc divided into decimals oa 

account of their eafe in calculationi as the num* 

hcv of feet, inches, and lines are multiplied by 
each other as integers, and the decimals are fepa- 
rated from the integers by means of a comma, 
T^hich by inftrudion and a little pradice is made 
plain. 

He muft alfo be provided with a pltinamet of 
iibout two pounds weight, and a line of four or 
five fathoms in length. 

When the length and breadth of the veflei are 

taken, it is ncceffary to meafurc that part of the 
height which by the loading is tb be immerfed. 

I. CBS£Ry£ how many feet and inches the 
Veilel lies deep all around wlien quite empty, 
and call that place the difcharging line. 

3. AscBRTAiN a certain height on the item and 
ftern-poft, to which it is to be immerfed when 
loaded, and term that place the loading line. 

* 

Fa It 
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It is Mc&f or luoft accurate, to tneafure tbcfe 

« 

heights with the rod, as the numbers marked 
down on the ftem and ficrn are not always to be 

iicpcadcd on ^ bciides^ foreign meafures diixer 

from ours» 

3* A VESSEL being very fcldom fo (ituated that 

the diftancc between thedifcharging line and the 
loading line is alike fore and aft, therefore the 
two diftances are to be added together, and that 
halved, which ihews to what depth the whole 
body will be imnierfed when loaded^ and whicH 
I ihall term immciiuig height. 

ft 

As the tonnage or number of lafls depends on 
that column of water which the veflel occupies 
in coni'cquence of the preiTure of the loading, 
therefore the foHd contents of that part which is 
between the difchargmg line and the loading line 
muft be afcertained. 

If the vefTel is fquare*built, that is, at both 
ends of the fame breadth as midlhips, its cubical 

contents would then be found, by multiplying 
the length, breadth, and height to be immerfed, 

by each other ; the produft multiplied by 62 ib. 

which is about the wc i ght of a cubic foot of water 
in our ports^ would give the number of pounds 

which 
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which fuch a vcfiei could carry i and this produft 
divided by the piimbcr of tons reckoned to a lail, 
that is, 1 8 times 3^0 lb* or 5760^ would give the 
burthen m lafls. 

To Ihorten this operation, divide 57601b. by 
6alb.; the quotient 92,9, or 93, may be adjudged 
a general divifor for larger or fmaller veffcls, 
when the length, breadth, and the immerfed 
height, are multiplied by eagb pther. 

But as ihips or veflels never are thus (hapcd, 

but roundifh at the ends, and more (harp at the 
difcharging line than at the loading line, 
cannot always ierve as a proper divifor, becaule 
the calculation would then give a greater num* 
ber of tons than the veHcl could carry ; therefore 
the divifor muft be greater, and greater for fliarp 
than full ve^els, 

Thb divifor for the iblid contents clofe by the 

loading line mult alfo be lefs than the divifor 
ufed for the whole immerfion, becaufe a veflel 
is always fuller at the loading line ; and the 
divifor for the folid contents clofe bythedif^ 
charging line muit be greater than the divifor 
which is ufed for the whole dcpreffure, becaufe 
a ye]prel is always iharpcr at the difcharging line 

F 3 than 
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than at the loading line ; therefore this metkad 
of mcafuring depends on a proper divilbr, iuitablc 
to the veflel's niore or Ich f yllaefs at its ends« 

lit Cl^ifi. 

Having made calculations from the dravghtl 
of fundry ihips, and trial on feveral vcflels^ it 
has been found that in fulUbuik veflels, which 

have nearly the fame breadth ail the way» and 
are very full at the ends, the divifor for the numr 
ber of lafts for the whole immerfed height is to 
be 104 i for the number lails near to the load-*- 
ing line 98 ; and fcur the number of lafts near tq 
the difcharging lin^, the divifor is to be 10 8, 

ad Clafs. 

GBKMAif Galliots and Galieai£:s, and fom^ 
Daffar yachts and Englifh colUers,which geacially 
have a long and continued breadth, and are very 
full at both ends, the divifQ.r for finding the num- 
ber of lafts for the whole immerfed height muft 
be 108 ; to find the number of iafts near the 
loading line, 99 ; and to find the number of lafts 
nci^r th^ difcharging Itnej^ tb,e diyifor mu& be ii4» 
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Common Eogliih barks and catt^ and othcf 

veflcls which are fimilar with regard to fullnefs, 
divifor for the whole immerfed height is i lo ; 

by the loading line ioq j aad^by the Uifcharging 
Vme 1x7, 

4tb CSafs^ 

For Tfflbts in common, which are neither too 
full nor too lharp, as are generally our Mediterra- 
nean traders, cfpecially the larger fort, the divifor 
for the imoieffing height is 1 12 ; by the loading 

line lox ; and by the difcharging line 120« 

5th Ckfs^ 

Vessels which are a little fharper^ and j^achts 
in commoo, which ire rather broad, but their 
fides all along poiicifing a deal of eurvity and not 
very (harp at the ends, the divifor for the whole 
immerfing height is 115; by the loading Une 102; 
^nd by ibc discharging line 124, 

$th Cla/j^ 

Ve^skls that arc iliarper than in common, the 
divifor for the whole immerfing height it 118 ; 
by the loading line 103; and by the difcharging 
line ^28^ 

F 4 ^ jthC/a/s^ 
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7th Clajs. 

Vessels which ^rc very iharp fore and afc^ af 
are our brigantines and fchooners, the divifor for 
the whole immerfing height is 122 ; by thelo^d* 

ing line 104 ^ and ciok by the diicharging 
line 133. 

Tq f^cilicate the foregoing rules^ \ ibail here 
give the diyifqrs at ope view in the fqllpv^ipg 
order : 



,For tbc 
To wbic whole Ii 

Z\*i* bf- merfing 



I 

a 

3 

i 



194 
108 
110 

112 

VX 

I ? 7 



Number 
LaiU. clofe 

TO thf Load 
iof Line* 



9? 

99 
100 

ipi 

•oa 

>05 

104. 



ofl Number of 
fe Laft» dofe 
to the Dif* 
charging 
Line. 



* r 



108 

"4 
120 

i%% 

'33 



Mode of applying the foregoing^ viz. 

Svpposv a vefl^l^s extfeme length from ftem 
to ftern by the loading line to be 132 feet, its ex* 

• treme breadth without, clofe under the lower 
wale, 34. feet, or depth when empty aft 11,25 

feet, aad fore 5 feet, but that the loading line or 

deptl^ 
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depth in the water when loaded = 19 fe€t^ 
and fore:= 28 feet ; fubtrad from 19,25, 

xemains S feet; fubtraA 9 from 18, remains 
9 feet. 8 aod 9 added together make 1 7, half 
of whichj 8,5, is the whole immer&ng- height 
which is to be immerfed in the water« 

Mttltiplx the Lencth 134 
by t|ie Jreadth 34 

536 
40X 

Muhiply thU • - • 4CS6 
hy (be iiMiiei£ng Height 9,5 

L 

22780 

3^44^ 

ly the veflel Ihould come under the denooiU 

nation of the 4th Clafs, with regard to fullnefs 
and lharpnefs, then the divifor for the whole 
immerfiog height 112 ; 

112)38726(345 rVVi** I 
512 • . 

646 
560 

86 

which 
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which is what the veffcl would carry, if cvcry-f 
thing belonging to the vdTei and crew were 6t^ 
board. Bui if on exauiiaauon it is found that the 
provifion, wacert and wood for the voyage, are 
v^ancing, as alfo a lo inch cable, the beft bower 
€^ about 9 i ikeppund, and eight 4 pounders witii 
their carriages^ &c. and all the fails ; 

Thk dificrent weights of thefe articles, agrcea-* 
ble to regulation, are 

For ProvifioB, ivater, &c« - - sofUfts^ 

Cable • • 20 (keppuodi 
i\nchor - - 9t ditto; 
£ighifoiir-poanden4S ditto; 
^jfijjiM • - '4 <litto^ 

St^eppand 91^ - b • ST^lafts| 

Together i^T^V 

Laftj afcertained - 34Ci'fz- 

iiemam about 330 UHs ^ 

which is what this veffcl can carry wl\€n deep^ 
Aft 19 1 feet 
andFqre x8 ditto. 

To find how many lads are requlfite to finfc the 
veflel down at the beginning, or ac the ciofe o( 
the loading ; 

Xhe divifor for the difcbarging Une, or-when 

the 
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die veflel lies empty, is for the 4tb Ctafs put dowi^ 

to and fpi ihe loading liue loi. 

Th£ length and breadch muklpUed by onf 
anotbcr, divide by 120; 

56 
9S 

therefore )}8 lails are requlfite to fink the veflU 
do WQ one fooc ai the 9omaienccm€ii t of the loadiogi 

PiyjDE alfg 45^6 by ipu 

516 
II 

therefore 45 -iV iafts are icquifite to fink tbo 

Ycilel down oae foot at the clpfe of the loading, or 
iprhen down near to the loading line* 

&uf PO88 that this flitp or a fimilar one has the 

bottom fo conflruded, that it cannot lie firgight 
on the water without ballad, or fome other weight 
in the bold, it mud then be niea)fured when the 
fame is on board ; and fuppofe that it then lies 
4eep aft ij>^Sf€eC| a&dfore 10^79 fectyiudeptb 

fore 
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fgrc and aft when loaded as before, therefore 
13,38 from 19)^5155,87, and 10,79 ^^^^ 
is 7,21: add 5,87 and 7,21 gives 13,08, the 
half of which, 6,54 feet, is the whole immerfiag 
height. 

Now as length and breadth are fuppofed to be 
ihc lame, therefore multiply 4556 by 6,54# , 



18224. 

22780 
37336 

* ' I * ! 

49796,24 



As the veflfel is confidered under the fame CbJk 
tr before, ule therefore the fame divifor, that 

■ 

is* u*. 

739 
672 

671 

with every thing thereunto bclpnglng, as alfothe 
ballaft. 

It now renfiains to know the weight of ihc 
ballaft.— For that purpofe, take on board fo much 
of the cargo, of iron, boards, and other ihmgs, 

that 
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tliat the veflel may not overfet when the ballaft 
is taken out. — Suppofe ooWt.that what has been 
taken on board, of the cargo, finks her down 
:=: ij^25 and 11,24. Now when Uie ballaft is 
taken out, the depth aft is 1 1,1 feet, and fore 
10 teet; fubtra^ 11,1 from ij,x5t remains 
2,15 feet, which the veflel is lightened aft by 
taking out the ballaft: fubtraA 10 from 11,24 
remains 1,24^ which the veHcl is lightened lore : 
add 2,15 and 1,24 together, make 3,39, the 
half of which is 1,69; which is the height that 
the veflel is lightened by taking out the ballaft. 
Multiply 4556 by 1,69, 




7699^4: 

Divide this by I20# 

12,0)7699,64(64^ uas J 

40 

which is the weight of the ballaft: and when to 

this are added the before 266,03 

64,16 



make 330,19 laftsi 
whiQh as a* before this vcflel's burthen. 
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The foregoing method with rcfped; to mcafu* 
ting and calculating, and to form a proper iden 
With regard to veiicls fulnefs and iharpneis, dc« 
pcnds thiefly on praftice, and to pay attention to 
the greater or lefs continuance oi breadth | fo that 
•Ithough a teflcl may appear full fore and aft, 
its fulnefs ought to be corjfidered le&y when th« 
midfhip body docs not conLiaue far fore and aft, 
ind in confeqoence to judge with propriety td 
what Clafs (be belongs, fo as to fix on a fuitablc 
iiiTtfor. 

ll 

What the Cuftom-houfe Officers oKight to pay 
attention to at the loading and difcharging of 
teifels; 

FaoMaveflel'sfituation when loaded it is known 
if it has more or lefs on board than the burthen 
mentioned in lIic fhip's rcgifter : bccaufc If ilic 
loading marked in the regifter is below the fur- 
face of the water, it has then more on board ; and 
if above the furface, it has lefs than contained in 
the regifter. As there may be a difference of 3 
or 4 la(!U in too lafts^ owing perhaps to the mea* 
furer's want of ikill, efpcciaily if a new beginner^ 
. and before he is well verfcd in his duty ; 



It 
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It has therefore been thought proper to rc- 
medy this evil by making aa allowance in favour 
of the owner, viz* 

On veffcls of ^oo lafls burthen i6 lafts ; 

450 ditto — — 14 ditto I 

400 ditto • — 1 2 ditro ; 

3 ;o ditto — lodiao; 

300 ditto — S ditio ; 

2;o diuQ ■ 2*^iito| 
20Q ditto I ■■ ■ — M l I 6 ditto } 

I ;o ditto ' 5 ditto I 
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4 ditto ; 

7 5 ditto ■ 3 ditto ; 

50 ditto ■ a ditto i 

»5 ditto • > 1 ditto ; 

or 3 per cent, on the whole burthen, which 

dccafions the loading line expreffed in the regiftef 
to appear a little below the furface of the water^ 
but the veiTel is neverthelefs confidered of the 
burthen cxpreflcd^in the regtiften For example^ 
If the already«mentioned veiTel ihould be fo deep 
loaded that the exprefled loading line is half a fooe 
below the furface of the water, it has then cer^ 
tainly greater barthcn on board than what aafvvcrs 
to 330 lafts y becaufe it will be found on eicamin- 
ing the foregoing calculations, that it requires 
45 lafts to prefs it down one foot, half of which is 
22| lafts, requifite to prefs it down half a foot : aa 
a remedy 9 lafts are allowed ; therefore the vefTcl 
bas certainly 13! lafts more on board than ex** 
prefled in the rcgifter# 

Ir 
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1^ it be required to know what quaniky of* 
fundrjf commodities anfwers to the burthen of 

tzi lafts, it is nccclTary to knovv, that a lafl; 

is eqwil to 17 barrels Government pitcb^ or 

15 barrels Finland tar, or 15 barrels Cag- 
liari fait, dr i6i barrels St. Ube's falt» or 
li fathom (bund birch woodj &c. 



Faoif the following Tabi^ !t appeslfs hoW 
many dozen of deals of diiierent forts ate equal 
to a laft when ndt too gre^n^ 



Inches 
Broa<i 


Alnar* 


Dozen per Lzfi and Thicknefs in Inchn. 


Lmgih 


1 loch 1 


i{ Inch 


1^ Inch 


1 ^ Incn 


a I ache* 


"1 


6 

7 
6 

7 

6 

7 
6 

7 
6 

7 


18} doz. 

• a 

14 

.4 

iii 
iii 

"i 


14} doz. 

'3* 
'•i 

loi 

9i 

84 


12^ doz. 

! I 

1 

7 


ioi doz. 

9 

9t 
8 

8i 

71 

7i 

7 
6 


qi doz. 
8 

Si 
7 

7$ 
6| 

6? 
5i 
6i 

Si, . 



A PALM Roflag's (tone, 4 abb In fquarc, and j 
ains high^ weighs nearly 10% ikeppund iroD 
weighu 



TfiERiroRE I2|lafts in weight are equal to 384 
barrels Government pitch, 337 barrels of tar, 37! 
fathom birch wood, and to 9 1 dozendealsof 7 alnari 
length, li inches thicknefs.and xo 'inches breadth* 

The quantity of goods taken out of a veffel 
may eafily be known by the above Tables. 

* Swcdiih £lls» or £ngUih feet. tized by Google 
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For inftance, if a vcflcl is become half a fc 
lighter at any time during the difcharging 
half the cargo, and it is found by the n 
page 74 that the weight taken out is eqal to 
> lafts ; if Cagliari fait has been difcharged, th 

have (as 15 barrels make a laftj 315 barrels be 
difcharged. In like manner if the veffel duri 
the courfe of taking in the fame half of her car 
has been prefled down half a foot, then in the fa: 
manner may be calculated that a burthen of 
lafts has been taken on board ; and if tar, c 
barrels are taken : if the cargo confifts of dei 
as for example of 7 yards length, \\ inch thi( 
and of fundry breadths, then has about 200 do5 
been taken on board, and fo on. 

It fometimes happens, that a veffel is loac 
deeper than ordinary, fuppofe half a foot dee] 
than the loading line, and confequcntly has tak 
in 22{ lafts more than contained in the regift« 
ncverthelefs, ftie ought not to be called of 3 
lafts burthen, but remain of 330 lafts: it is oi 
requiliteto take notice how much deeper Ihefwi 
than what the rcgifter expreffcs ; as at anoti 
time flic may happen not to be loaded up to t 
determined water-line. In the autumn, and wl 
fqually weather is expefted, it is not cuftom; 
to load fo deep as in the fpring and fummer. 

Vol. I. G 
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